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Belt conveyors—the 
modern method of 
handling materials 


More and more the mining and milling industries are utilizing belt 
conveyors, and mechanical conveying is displacing other forms 
of transportation of ore and bulk materials. Recently Stephens- 
Adamson furnished a conveyor installation which measured over 
four miles in length! 


The dependable service of S-A Ball Bearing Carriers is largely re- 
sponsible for this wide use of belt conveyors for handling ore. 


The mechanical simplicity of the belt conveyor and the staunch all- 
steel construction of the S-A Unit Carrier make a most economical 
and efficient combination. 


S-A Unit Carriers withstand tremendous blows without breaking. 
Practically speaking, they are indestructible. S-A Unit Carriers elim- 
inate the danger of injury to conveyor belts due to broken carriers. 


S-A Carriers can be adapted to practically any arrangement required 
by installation conditions. 


Stephens-Adamson Mfg. Co. 


DESIGNERS AND BUILDERS OF LABOR SAVING MATERIAL HANDLING MACHINERY 


Pacific Coast Main O i 
Factory Los Angeles, Cal. a ee “Aurora, Illinois 


Style No. 101 Ball Bearing 
Unit Carrier is Light, Strong, 
Free running and Practically 
Indestructible. 

May be equipped for either 
Plain or Pressure Gun Lu- 
brication. 

Write for Booklet, “Pressure 
Lubrication for Unit Car- 
ners.” 
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More Earthquakes 


HE SERIOUS EARTHQUAKE in Santa Barbara, 
in southern California, following upon the heels 
of heavy earthquakes in Montana and neighboring 
states in the Rocky Mountain region, again calls the 
popular attention for a brief moment. Again the urge 
and the question comes: Why? The human mind is 
curious, and satisfied with almost any answer. The 
occasion of earthquakes is a blessing also for geologists 
who are consulted and quoted and their opinions broad- 
cast in the press. Nowadays they usually point to some 
fault in the region of the earthquake; they assure the 
public that the earthquake was due to slipping on this 
fault, as they have long predicted and foreseen; and 
they conclude that now that the accumulated strain 
has been relieved by the slipping, the same region need 
not fear a recurrence of earthquakes for many years. 
It is as easy as 1, 2, 3. All this current geological 
patois arose out of the circumstance that at the time 
of the San Francisco earthquake there was movement 
along a certain fault. 

Nevertheless, the current explanation is inadequate. 
In the first place, it remains to be proved that the 
slipping on the California fault was the cause, and not 
the effect, of the earthquake. Secondly, there are faults 
in great abundance throughout the whole Cordilleran 
region and the whole Appalachian region of the United 
Statcs, and even a few in the Mississippi Valley region; 
and movement is progressing on thousands of these 
faults. The explanation of the geologist whereby he 
points to a certain fault after the earthquake, and 
blames the earthquake on it, is therefore usually un- 
scientific. At the time of the recent earthquake that 
had its center in the. St. Lawrence Valley, various 
prominent geologists pointed to various widely sepa- 
rated real or hypothetical faults with an air of pro- 
prietorship and finality. 

The ancients believed that some giant was imprisoned 
beneath the earth and that from time to time he 
struggled, and the earth shook. It may be that, accept- 
ing the above as a figure of speech, they were not far 
from wrong. It may well be that earth tremors are 
as a rule due to various manifestations of the prisoned 
volatile elements of the earth—the telluric gases, mi- 
grating upward or outward, with unusual suddenness. 

Earthquakes are allied to some extent with known 
vulcanism. Therefore they characterize the volcanic 
rim of the Pacific in the “circle of fire,” whether in 
South America, Mexico, California, Alaska, or Japan; 
also the countries surrounding the Mediterranean, like 
Italy and Turkey; and other volcanic regions. Here 
earthquakes are common occurrences; but only the 
severe ones, with loss of life and property, are chron- 
icled—giving thereby a false scientific basis of data. 
But the Charleston earthquake, and the recent minor 
shake-up in eastern Canada and New England, show 
that a region like the Appalachian zone, which has not 
had a volcanic outbreak since the Triassic, has also 
its crustal concussions and movements, even if rarer 
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and as a rule less violent. In the Appalachian region, 
to be sure, there is geological evidence of crustal unrest 
that has been unceasing—general up and down move- 
ments of the whole crust; and even play of movement 
along fault planes. 

The fact is that earthquakes cannot be foretold as 
eclipses can be. The public expects the geologist to do 
this; and the geologist is prone to seize the opportunity. 
But he knows more about the details of evolution than 
he does about earthquakes; concerning which it is alto- 
gether probable that they will never be foretellable— 
until after the event, as now. The population of the 
Eastern cities, especially the many-towered New York, 
would be glad for a definite opinion. There is none 
possible. One may point out that New York is safer 
than any city in the Pacific region, from Denver to 
San Francisco, and from Cape Horn to the Aleutian 
Islands. Concerning New York, the newspapers are 
saying that experts have pointed out that it rests on a 
secure foundation. To be sure it does—none better; but 
this rigid foundation constitutes an earthquake menace, 
should a quake occur. Better in that day for the man 
who has builded his house upon sand than for him who 
has founded it upon a rock. Safety lies in yielding 
to the vibrations; not in withstanding them. Wooden 
structures are safer than steel; steel safer than brick. 
A clay or sand foundation is better than rock; and yet 
not thoroughly safe, as the earthquakes in Mexico City 
have shown. 

The real safeguarding against earthquakes would be 
to build close to the ground. It appears to be the 
tangential and torsional twist that makes havoc, as 
photographs of the Tokyo and other disasters show. 
The quake itself, in and at the surface of the earth, 
is ordinarily not dangerous, nor even highly notable. 
In the Tokyo disaster, no damage was done in mines; 
and the same observation now comes from Montana. 

If one were obsessed with the earthquake danger, 
he should build a wooden bungalow in Florida; if he 
were looking for earthquake sensations he should live 
in a tall brick building near the Pacific. 


> 
News From Washingon 


CURIOUS TYPE of news has grown up in Wash- 
A ington within the last few years and has assumed 
large proportions. The center and type of this is 

in the office of the President of the United States. Mr. 
Coolidge, as did his immediate predecessors, receives the 
representatives of the press at regular frequent inter- 
vals and converses with them freely upon all subjects. 
However, it is understood that the President is not to be 
quoted. But what the correspondent may do and does 
is to rush an article to his paper saying, “One close to 
the President is reported to believe that” or “It is 
stated on high administrative authority that,” etc., 
whereafter follow the President’s views. This effect 
is, of course, understood by the President and on occa- 
sion utilized by him to disseminate views impersonally. 
Al 
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This habit has passed down to the Cabinet officers 
and from them to the bureau chiefs, and so on. Every 
man of these believes he is prevented by the dignity 
and responsibility of his position from giving out state- 
ments under his own name, but he allows and often 
formulates the publication of his views under the head- 
ing, “A widespread view of the subject is that” or “‘A 
prominent official in Washington stated that.” Such 
news is apt to be accepted by the reader as having a 
broader base than the opinion of a single man, but in 
many cases it has only this origin. 

The above analysis applies to the current news from 
Washington that is found in the newspapers. It also 
applies to the “News From Washington” sent in by the 
Mining Journal-Press correspondent. It is his job to 
report the acts and opinions of the administration, 
which he accomplishes by personal interviews, but he 
may not quote his information directly. Nor are the 
views advanced the personal views of Mr. Wooton. 
Those who would read between the lines must guess 
as to what official or officials have inspired them. 


An Explanation From Mr. Doheny 


R. DOHENY’S story in the New York Times, 
M July 1, of how the Elk Hills naval reserve oil 

lease came about and of how it happened that 
his company undertook to build the Pearl Harbor oil 
base in Hawaii for the navy is one of exceeding inter- 
est, though open to criticism on many points. Those 
who have read the accusation of misconduct in connec- 
tion with these matters should in justice read his 
lengthy explanation. Unfortunately it comes late, 
whereas public opinion crystallizes quickly. A war se- 
cret was involved, he says, which fact has sealed his 
lips till now, when it seems, for reasons given, that 
secrecy is no longer needed. Unfortunately, too, the 
explanation is incomplete. 

It was patriotism that made him enter on the project, 
at Rear Admiral Robison’s appeal, he says. A war 
threatened in the Pacific, he was told, though few will 
readily believe this, which crisis was also responsible 
for the Armament Limitation Conference which then 
was on in Washington. It was in the brains of the 
officers of the navy, he says, that Harding’s naval lease 
policy originated, and not with Secretary Fall. Denby, 
not Fall, he says, suggested the executive order of 
President Harding which gave the Interior Department, 
under Fall, administrative powers involving the naval 
oil reserves. Denby throughout was aware of every 
move, he intimates, and acted in more than simply a 
passive manner. Telegrams that would have helped 
‘clear the situation, but that were contrary to the theory 
of the prosecution, mysteriously disappeared from gov- 
ernment files, he accuses. These messages he quotes. 
In all he puts the whole transaction, so far as he dis- 
cusses it, in a light favorable to himself and Mr. Fall. 

One thing only he avoids—and this, according to the 
Times correspondent, because his lawyers would not let 
him talk about it—namely, the matter of loaning 
$100,000 to Secretary Fall. Without this point cleared 
up the entire matter remains as much beclouded as 
at first. It is the point upon which the entire case 
has turned and in which it had its origin. Silence 
regarding it is natural, with the trial in Washington 
next October for criminal conspiracy with Mr. Fall 
hanging over Mr. Doheny. But an explanation that 
does not explain it might as well have not been made. 
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Franco-German Potash Combine 


N A RECENT EDITORIAL the reported Franco- 
[cone steel and iron combine was discussed. A 

further evidence of the tendency for big business 
to try its hand at solving this ancient Alsace-Lorraine 
feud is in the new potash combine. The potash fields 
of Alsace are the most important and productive in the 
world—they largely supply the world markets, and fix 
the world price. Before the war the potash fields were 
in German territory, and the industry was therefore 
under German control. By the result of the war much 
of the potash-bearing territory went over to France. 
Since the war, therefore, French and German producers 
have been competing, with the result of a low export 
price. It is now semi-officially announced that an agree- 
ment has been reached between the German potash 
syndicate and the French state and private potash 
industries. This agreement runs two years, during 
which France guarantees that its Alsatian potash in- 
dustry will not enlarge the scope of its production; 
in compensation for this agreement Germany guar- 
antees the maintenance of uniform prices between the 
French and the German industries. This will mean, 
probably, a higher export price, and will particularly 
interest and unfavorably affect the American farmer. 
Incidentally, it may help to solve the problem as to 
where France and Germany are to get the money that 
ultimately America demands in payment of war debts. 
To take it from America by a Franco-German monopo- 
listic agreement is a sound business move. Moreover, 
the present export price of potash, due to Franco-Ger- 
man competition, is lower than German internal prices. 
The distribution of the world market will be on a basis 
of 30 per cent for France and 70 per cent for Germany; 
but each country will keep its home market for itself. 
Last year the German internal market absorbed 7,500,- 
000 quintals of potash (1,650,000,000 lb.), while the 
French market used only about a tenth as much. 

—>- 


* Simplification in Mechanical Installations 


HE LOWERING of the cost of machine-cut steel 
gears by development of tools for quantity pro- 
duction was an important advance coming after 
the general introduction of electric motors and motor 
drives. The expansion in the use of gears was due 
not only to lower cost but to greater efficiency and 
improved mechanical design. The compact motor- 
driven hoist was made possible by the availability of 
high-grade gears. Two other devices have been so 
improved in both mechanical arrangement and lowering 
of production costs that they have greatly influenced 
mechanical design and have resulted in a simplification 
of milling installations. We refer to the speed reducer 
and the short belt drive. 

The speed reducer has eliminated countershafts with 
their long belt drives and has reduced to a minimum 
the accident risk to attendants. The short belt drive 
has also obviated countershafts. The installation of 
crushing rolls hitherto involved difficulty in the driving 
arrangements, as it was necessary to use an open belt 
and a crossed belt for each set of rolls driven from 
the countershaft. This gave a multiplicity of shafts 
and belts that apparently could not be avoided. The 
large modern roll set is now driven by two motors and 
short-center belts with tighteners. The result is 


greater compactness, higher driving efficiency, fewer 
lubricating points, and a safer operating unit. 
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Ball and tube mills are now driven by high-speed 
motors by means of a speed reducer interposed between 
the motor and the main driving gear. Bucket elevators 
and apron plate feeders are direct driven by the motor- 
speed-reducer unit and all driving belts and counter- 
shafts are avoided. In the Warren mill of the Phelps 
Dodge Corporation, concentrating tables were equipped 
with individual motors of the back-geared type, thus 
removing the overhead shaft with its belts and hangers. 

Belt drives cannot be wholly avoided, as practically 
all coarse crushing units, such as jaw crushers, gyra- 
tories, disk crushers, and rolls, are best driven by belts. 
This arrangement provides for the contingency of sud- 
den stoppage due to tramp iron. The last-named diffi- 
culty is to a large extent minimized by the use of 
magnetic pulleys and suspended electromagnets. 

Electrical power distribution has been the most im- 
portant element resulting in simplification of plant 
design. The speed reducer and short belt drive have 
advanced simplification further. The economic result 
is important: fewer operators, fewer delays, less power, 
less supplies, and safer operation. The last stage in 
this important progression is the use of automatic 
lubrication for many of the machines and for others 
the use of thick lubricants applied by pressure through 
a pipe system. This has improved the efficiency of 
lubrication and has overcome the difficulties arising 
from the neglect or forgetfulness of oilers. 

ee 
Continuous Conveyors Underground 


ORE AND MORE the economical moving of 
M material is becoming a major problem in the 

mining industries. As the richer orebodies are 
being exhausted, reliance must be placed on the exploi- 
tation of low-grade deposits. This means more ore 
handled to produce an ounce or a pound or a ton of 
metal. Even in the metallurgical treatment of the ore 
—whether concentrating, leaching or smelting—the 
processes themselves have been developed to such a 
dergee that room for increasing recoveries is small; 
consequently greater attention is being paid to the 
reduction of costs by improving methods of mechanical 
handling of raw, semi-finished, and finished products. 
The movement may be either from plant to plant, from 
department to department, from one piece of equipment 
to another, or through a particular machine. Cheaper 
handling, nine times in ten, means more and better 
equipment. The increase in wage scales, of course, 
has been an important factor, but even in foreign coun- 
tries where wages are low, mechanical handling gen- 
erally has been found cheaper in the end. 

On page 45 of this issue is an article on the possibili- 
ties of using continuous conveyors underground in 
metal mines. The discussion, necessarily, is speculative 
in a large measure, because so far as is shown by 
casual search of current literature and wide inquiry 
in the industry, there are no important installations 
of conveying equipment in American metal mines. 

The fact that coal-mining companies during the last 
few years have effected remarkable reductions in pro- 
duction costs by using continuous conveyors is by no 
Ticans conclusive evidence that metal miners are over- 
looking an opportunity. Obviously, conditions in coal 
Mines are quite different from those found in most 
metal mines. Nevertheless, in view of the admitted 
Virtues of continuous conveyors in mills and smelters 
and of the recent advance made by manufacturers in 
designing and building conveying machinery, the ques- 
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tion of the use of such equipment underground deserves 
careful study by managers of metal mines. Mining 
Journal-Press will be glad to open its discussion columns 
to those with something to contribute on the subject. 
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Anaconda’s Montana Operations Looking Up 


T WAS NOT SO LONG AGO that a few pessimists 
| exresec their doubts as to whether Anaconda 

would continue to operate its Butte properties. Cop- 
per could be produced so much more profitably in Chile, 
they argued, that it would pay the company to expand 
its output at Chuquicamata and develop the Andes prop- 
erty rather than to trade new dollars for old in Mon- 
tana. But the operations of Anaconda for the first 
half of 1925 indicate a new lease of life for the Butte 
mines, and the prospects for continued and increasing 
activity there are better than for many years. 

Costs of producing copper in Montana are, and al- 
ways have been, merely conjectural so far as any one 
except the high officials of the company is concerned. 
It has been generally admitted that Anaconda was a 
“high-cost” producer, meaning that the price of copper 
would have to be 15c. or more for the company to make 
much money. Statements recently appearing in the 
press, however, and probably of a semi-official nature, 
indicate that the cost of producing copper, after allow- 
ing for taxes and depreciation, is about 94c. per lb. 
This, however, is calculated by crediting timber, coal, 
and several other unnamed products of the company 
at the ruling prices in Montana. As the company has 
so many other irons in: the fire, it is conceivable that 
the cost of producing copper might be brought down 
to an absurdity by this method of figuring, but the 
fact remains that the combined operations are profit- 
able, which is what the stockholders want to hear. 

Several factors are responsible for the good news. 
To begin underground, better selection of ore is prac- 
ticed and mines producing the poorest ores have been 
closed down. Instead of 3 or 34 per cent ore going 
to the mills, the average is probably now 4 per cent 
copper or better. Fires have all been extinguished 
and an elaborate ventilation system installed, thus pro- 
moting efficiency. In the mills, the use of xanthate in 
an alkaline circuit has improved the metallurgic and 
economic results. Improvements have been made in 
the smelter and refineries, especially in the zine depart- 
ment at Great Falls. Increased production has also 
contributed to lowered costs; from its own mines, Ana- 
conda’s copper production was said to have reached 
more than 22,000,000 lb. a month, though it has since 
been decreased, according to reports, to around 18,000,- 
000,000. About 15,000,000 lb. of zine is produced 
monthly at Great Falls, although only a small proportion 
comes from its own mines. This is the highest grade, 
which commands 1c. premium over Prime Western. 
Better prices for metals have also helped Anaconda’s 
Montana operations: copper, in the first six months of 
1925, has averaged 14.1c. per lb. delivered, compared 
with 13.3c. for the year 1924; zinc, 7.2c., compared with 
6.3c.; and silver, 68.0c., compared with 66.8c. 

The mines at Butte will last a long time yet. The 
deepest mine is now close to 4,000 ft. from the surface 
and the veins are practically the same at depth as on the 
upper levels. A big extension of the working area may 
be expected to the northwest, and some good zinc 
ground is being opened up. Those interested in Ana- 
conda’s prosperity have every reason to feel encouraged. 
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Clubhouse for Cerro de Pasco’s Smelter Staff at Oroya, 
in the High Andes of Peru 
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The ballroom, auditorium and music room, on the left. Right, the sun parlor 
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Bowling and billiards, which are provided as diversions, are appreciated in this isolated region 
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Has the Continuous Conveyor a Place in Metal Mines? 


Recent Introduction in Coal Mines Has Effected Great Economies—Operators Know Advantages 
of Use in Mills and Smelters—Can It Cut Ore-Moving Costs Underground? 


By Arthur B. Parsons 


Assistant Editor 


universal use than mechanical conveyors of the 
continuous type as a means of moving ore after 
it has reached the surface. Pan or apron, and rubber 
belt conveyors to a remarkable extent, have displaced 
transportation by car in crushing, milling, concentrat- 
ing, leaching, and smelting plants. On the other hand, 


Pincers no kind of equipment is in more nearly 


‘use of equipment of this kind is almost unheard of 


underground in metal mines in the United States. If 
the question is asked of the average metal mine man- 
ager, “Under what conditions, if any, do you think 
saving might be effected by using mechanical conveyors 
underground?” he will almost surely give you a number 
of reasons why the plan would be impracticable under 
the conditions prevailing at his mine. I feel safe in 
making this statement, because the Mining Journal- 
Press asked the question of about twenty of the leading 
mine managers in the United States and the written 
replies are before me. This is to be expected as a 
corollary to the fact that conveyors are not in use. The 
progressive manager has necessarily given the question 
at least casual consideration, in view of the recognized 
economies effected in surface operations. Since few of 
them have even given the scheme a trial, it follows that 
the obvious disadvantages have outweighed the advan- 
tages in any particular case. At the same time, many 
of the letters outline conditions under which the writers 


feel that conveyors would prove practicable and 
economical. 


PROBLEM DESERVES CAREFUL STUDY 


A number of considerations suggest the possibility 
that conveyors might be used underground in many 
places, or, at least, that the mine managers might well 
study the problem more carefully. Among these are: 

(1) The general opinion that I have just mentioned, 
that conditions exist in metal mines where conveyors 
might be used profitably. 

(2) The increasing scale of operations because of 
the need for mining lower-grade ore in larger tonnages 
to meet the demand for metal. A conveyor belt has a 
large capacity and constant use is a factor in its 
efficiency. 

(3) Higher wage scales, which magnify the advan- 
tage of decreasing the number of workers. 

(4) Improvements in the design of light portable 
rugged conveyors that are sectionalized for flexibility of 
operation; and improvements in the construction of 
belts, idlers, and transmission equipment for permanent 
installations. 

(5) The remarkable success attained in coal mining 
by the use of conveying equipment underground. There 
are, of course, special conditions in coal mines that make 
the process particularly applicable. Metal mine oper- 
ations, however, are similar in sufficient degree to war- 
rant some study of coal-mine conveyors. 

In this article I shall first outline some of the work 
how being done in coal mines; then enumerate the 


disadvantages, principally as pointed out by the writers 
of the letters already referred to; and, finally, endeavor 
to suggest conditions under which there seems to exist 
the best chance for advantageously using conveyors in 
metal mines. 

There are really two fairly distinct phases to the 
problem, whether coal or metal mines are considered. 
First, there is comparatively long-distance conveying in 
permanent haulage ways. For this, rubber belts only 
are suitable. Idlers hung on ball bearings, running in 
oil or other lubricant, highly efficient motive and trans- 
mission machinery, and interlocking controls may be 
provided, the object being to afford dependable, rapid 
transportation of large tonnages at minimum operating 
cost. Second, what may be called “primary” or “face” 
conveying, whereby the ore or coal is loaded near where 
it is broken originally and delivered to cars, conveyors, 
or chutes. In metal mines, waste might be transferred 
from a chute to the “fill.” The essential point is that 
the conveying equipment must be portable and flexible. 
Continuous rubber belts or steel pans, or conveyors of 
the scraper type may be used. The latter consists of a 
sheet-metal trough in which scrapers attached to a 
continuous moving chain push the material along. 

In coal mines, the motive power in this country gen- 
erally has been electricity; but in England, compressed 
air is often used for the so-called face conveyor. It 
might well be that air would be the most desirable form 
of power for the smaller conveyors if they were to be 
used in metal mines, because of its general availability 
in working places. Fairly efficient air motors of 5 to 
10 hp. are obtainable, and they are reasonably foolproof. 

The classic example of a conveyor of the first type 
is that at the Coionial mine of the H. C. Frick Coke 
Co., where 9,000 tons of coal per 8-hr. day is carried 
4? miles from a central underground loading station to 
a series of elevated bins, from which barges are loaded 
on the Monongahela River. The following data show 
some of the features of the installation: 


Rt Oe RIN aie arid 6 ty ha ele ne a Ree ae eee 20 
Puen ie Oe (ORONO) uos och dd wledce tinal eave acPaeaneas 6,598 
Width of belt (8 ply; ys-in. top, j;-in. pulley cover), in... 48 
Casares Wee ie NON, (TES ng oc ccdcawucawariancadgeedQedes 27,927 
"SOUAE LOE On WONG Sle ck ac ccionces ne annwedawad elena 47,080 
Sen MMIII i ara ae can poe as ha RT le 321 
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Net rise from feed hopper to mouth of mine, ft......... 357 
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Came: Gl Ber tt DOP OUR ie ogc tke hd nn eee ake «s 1,500 
Electric motors (20) General Electric, total hp......... 2,850 
"FOCRE Fee a Ne gv akald Cadmus se alte cdedidemee sa 1,933 


Falk reduction gears, Stephens-Adamson ball-bearing 
troughing and return idlers, and Hyatt high-duty bear- 
ings for herringbone gears, are important parts in the 
equipment. An intricate system of automatic control 
prevents the belts from starting or stopping in the 
wrong order, this control being sensitive to a variation 
of as little as 10 per cent in the normal speed. The 
belt which first receives the coal is 60 in. wide and is 
fed by thirty-four apron feeders driven by a single 
variable speed motor. 

The plan first considered was transportation by elec- 
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tric locomotives, and according to Thomas W. Dawson, 
chief engineer, this method would have been adopted 
had it not been for the fact that there was room for 
only two tracks in the passage that was available. 
However, Mr. Dawson concludes an article in Coal Age 
for Dec. 25, 1924, with this paragraph: “Summarizing, 
it has been found that a conveyor is dependable in its 
operation; positive in its performance; durable to an 
extent greater than most machines; less hazardous to 
life; and not entirely dependent upon the human ele- 
ment. It requires few men to operate; is not excessive 
in first cost; and has low operating charges.” 

Moreover, I understand that two similar installations 
are planned for the immediate future by the H. C. Frick 
company, which answers in the best possible way the 
question as to whether the Colonial project is a success. 

In an article in Coal Age for Oct. 23, 1924, Milton H. 
Fies, vice-president of the De Bardeleben Coal Corpora- 
tion, describes a belt installation as follows: 

“At one mine in Alabama, a belt is used for hoisting 
coal up a slope. The conveyor. operates on a pitch of 
19 deg. 53 min. The belt is 4 ft. wide, with troughing 
idlers on the upper, and straight bearing idlers on the 
lower strand. Head and tail centers are 485 ft. apart, 
and the belt is kept taut by passing over an idler pulley 
to which a counterweight is attached located just under 
the head pulley. The coal is discharged in a one-car 
revolving dump underground. Under this dump is a 
hopper, which holds about 6 tons, or the capacity of 
three mine cars. Beneath the hopper is placed a re- 
ciprocating feeder, which feeds the coal from the hopper 
to the belt. This feeder is perforated, and the slack 
coal goes to the belt first and the lump coal is deposited 
on top of it. The belt has a capacity of 2,500 tons per 
day of 8 hr. A 75-hp. motor drives this conveyor as 
well as the reciprocating feeder. The advantages of 
this system are reduced cost of all tipple and head- 
frame structures, a lower operating expense, a smaller 
investment in hoisting machines—a 75-hp. motor as 
against an expensive hoist of 500- to 700-hp. capacity. 
By regulating the feed at the bottom of the slope, coal 
can be fed to the shaker screen in the tipple with such 
regularity as to make the screening highly effective, 
and all danger from slope trips is eliminated. 
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“This belt has been in operation about a year, and 
no wear is noticeable. The mine has not been brought 
to its full capacity, but 1,100 tons have been handled 
over the conveyor in one day with the belt standing 
idle about half of the time.” 

Next comes the use of self-contained portable or 
sectionalized conveying machines at or near the face, 
Delay involved in waiting for cars, to some extent when 
loading is done by hand, but more particularly when 
loading machines are used, has been the biggest factor 
in stimulating the development of these machines. The 
advantages of a continuous conveying system in coal- 
mining operations may be summarized as follows: A 
loading machine is kept busy,:thereby obviating the loss 
of capital cost and of the wages of the operators in- 
volved in wasted time. The output of a given room 


or group of rooms is increased, thereby allowing the. 


concentration of operations in a small area for a given 
output, thus cutting the cost of supervision. Rapid 
advance in a room makes for safe mining, saves timber, 
and permits a higher recovery of the coal. Continuous 
and uniform output permits efficient scheduling of mine 
haulage. The output per worker, especially where ma- 
chine loading is used, is greatly increased, thereby cut- 
ting the overhead cost per ton of coal produced. 

For the purpose of conveying from the face where 
the coal is broken, several machines have been de- 
veloped. One is the Movor conveyor, shown in the 
illustration on page 48. It is of the pan-belt type, 
built entirely of steel, and portable because it is section- 
alized. Standard units are 6 ft. in length. The ma- 
chine, described in Coal Age for May 8, 1924, is simple 
in design and rugged in construction, and two men can 
carry the heaviest part. The article says: 

“The two primary objects sought were low mainte- 

nance cost and the expenditure of the least possible time 
and effort in assembling or dismantling a unit. 
A unit must comprise four parts: a head, a curved, a 
drive and a tail section. As many straight sections may 
be added as are needed to secure the desired length. 
If, however, the number necessary is more than can 
be actuated by one drive section, additional drive sec- 
tions may be added at will. 

“All sections, except those forming the head and tail 
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At the Colonial mine of the H. C. Frick Coke Co. 


Left—Tandem drive and take-up station near the entrance to the mine. Right—Docks and bins into which 
the conveyor discharges and from which barges are loaded. 
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Long 48-in. conveyor in the Colonial mine 
Note the absence of any spillage. 
The idlers can be turned over on the deck for cleaning and oiling. 


of the conveyor, are interchangeable, so that a unit of 
any length may be built up. If greater rise is required 
at the delivery end than is afforded by the curved 
section, one or more straight sections may be interposed 
between it and the head section, so that any height of 
discharge may ke attained. 

“In short, the design of this conveyor is such that 
great flexibility is obtained. All motors normally used 
for driving the conveyor on level ground, regardless 
of its width or capacity, are of 5 hp. Such a motor 
is capable of actuating about 100 ft. of 20-in., or 70 to 
80 ft. of 36-in. pan belt. Conveyors longer than those 
mentioned require two or more drive units, each operat- 
ing independently of, but in synchronism with, the 
others. 

“Each section of this conveyor is complete in itself. 
This greatly facilitates the assembly or transportation 
of a unit. Two elements are common to all sections— 
namely, the frame (the shape of which differs for each 
type of section) and the pan belt, which is of standard 
design and common to all sections. The frame elements 
are built up of angles and plates securely riveted to- 
gether. They are joined end to end by means of slotted 
pins fitted with wedge-shaped keys. 

“For use in rooms and other places where the quan- 
tity of coal to be handled does not exceed 100 tons per 
hour, the conveyor pans are 20 in. wide, 4 in. high, and 
have a pitch of 9 in. Such a conveyor has a calculated 
capacity, when carrying loose coal, of 1 ton per hour 
for each foot of conveyor travel per minute. At a 
speed of 100 ft. per minute, therefore, such a conveyor 
has a calculated capacity of 100 tons per hour. In 
performance, however, the capacity actually obtained 
is somewhat greater than this. For ordinary use, the 
speed of travel is reduced to 50 ft. per minute, giving 
a corresponding capacity of 50 tons per hour.” 

Another type of conveyor much used in coal mines 
is the trough and scraper. The illustration on page 
49 shows such a conveyor, built by the Jeffrey Manu- 
facturing Co. Here again the portability and ease of 
lengthening are cardinal features, as are simplicity and 
low cost. The machine can be built with a maximum 
height of only about a foot and is used among other 
places in thin beds. The Glen Alden Coal Co. works a 
30-in. seam with these conveyors, the loading being 
done entirely by hand, the shovelers working on their 
knees. Details of the construction and operation of 
this device are given in Coal Age for Oct. 16, 1924. 


The belt travels 500 ft. per minute and carries 1,500 tons per hour. 


So far as I know, rubber belts have not been used 
for these portable conveyors in coal mines. One objec- 
tion advanced is that sectionalizing would be more dif- 
ficult. However, it would seem that this could be 
overcome by careful designing, and it is likely that a 
practicable machine using a rubber belt in sections will 
be made. 

In this connection it seems possible that a narrow 
belt with sheet steel “sides,” as used in a few mills, 
and, I believe, underground in Australia, might find 
application. The carrying idlers are flat, and along 
each side of the belt are bolted short (4 to 6 in.) sec- 
tions of sheet steel angles, thereby forming a trough 
4 or 5 in. deep and as wide as the belt. As the sides 
are sectionalized, the belt conforms readily to tail and 
head- pulleys of comparatively small diameter; and the 
capacity of the device is much larger than that of a 
belt of the same width, operating on troughing idlers. 
One of the objections advanced to the use of rubber 
belts for face conveyors in coal mines has been the 
difficulty in devising a quickly made, durable and flex- 
ible belt splice that would not interfere with the trough- 
ing. With a conveyor of the type just mentioned, no 
troughing is wanted, so that there would be no difficulty 
on that score. 

A “face” conveyor may deliver its load either to 
cars in a main haulageway, where traffic arrangements 
are such that only momentary delay is occasioned by 
the necessity for pushing the loaded car ahead to be 
replaced by an empty; or it may deliver to another 
conveyor. Frequently a large number of pan-belt con- 
veyors feed a rubber belt conveyor used as a collector. 
This may deliver to main line cars, or it may be 
followed by a belt conveyor system that carries the 
coal out of the mine to the standard railroad car for 
shipment or to the tipple for screening or washing. 

The coal-mining companies unquestionably have 
proved the advantage of using continuous mechanical 
conveyors in their operations. The moving of ore in 
metal mines presents a somewhat different problem, of 
course. The extreme variant is probably found in the 
average vein mine, where comparatively rich ore is won 
in small tonnages by methods involving more or less 
selective mining. From this, by successive steps, an 
approach to the methods of coal mining may be observed 
in various types of operation: larger orebodies with 
lower and more uniform grades of ore; then, bedded 
deposits of uniform character that lie nearly horizontal. 
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A drive section of the Movor conveyor 


One or more of these sections can be inserted in the conveyor, 
depending on the length and power required. 


These present mining problems similar in many respects 
to those of coal mining. Especially in the non-metallic 
branch of the industry may ore-winning methods re- 
sembling those used for coal be cited, as for instance 
gypsum, salt. and limestone. Jron mine operations are 
frequcnt.y similar to coal mining in so far as the char- 
acter of the deposit is concerned. However, in the 


present inquiry, principa! consideration has been given 


to the typical non-ferrous metal mining. If any oppor- 
tunity for using continuous conveyors can be found 
in them, the opportunity in mines that more nearly 
resemble coal mines should be correspondingly greater. 

The objections to the use of conveyors that have been 
advanced by the mine managers consulted are various. 
Boiled down, the objection, of course, is that the cost 
when using conveyors would exceed the present co:t cf 
moving the same ore by means of cars and tracks, or, 
in some cases, by means of wheelbarrows. 

Following are some of the operating difficulties that 
would help run up the cost of using continuous con- 
veyors, being in substance the ideas of the managers. 
Obviously, all of these do not apply to all kinds of metal 
mines. Answers may be given to many of them; but 
here they are: 

(1) Difficulty of feeding. Run-of-mine ore from 
stope chutes would be hard to feed rapidly and uni- 
formly. 

(2) Damage to belt. The ore usually contains large, 
sharp, angular pieces that would be likely to injure 
the belt. 

(3) Difficulty in repairing haulageways. The pres- 
ence of the belt would interfere with the work of 
maintaining drifts. Sections of the belt might have 
to be removed when slabbing from the back, and haulage 
would be interrupted. Replacement of timbers might 
be more difficult than under present conditions. 

(4) Interference with haulage of supplies. Even if 
the belts were reversible to carry tools and supplies to 
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the working places, the transportation of large and 
heavy timbers, for instance, would be a problem. It 
might be necessary to parallel the conveyor ways with 
drifts for hauling supplies and in some cases for 
carrying men to and from their work. This would be 
an added expense. 

(5) Crookedness of drifts. When the original drift 
is run on the ore, it frequently must be crooked. A 
conveyor would be impracticable under such circum- 
stances. 

(6) Difficulty in maintaining alignment. In ground 
where swelling and subsiding is continually taking place 
it would be difficult and costly to maintain the conveyor 
in efficient operating condition. 

(7) Necessity of providing storage pockets. Hoist- 
ing of cars in cages is practiced often because the cut- 
ting of a storage pocket would weaken the shaft. A 
pocket and skips would be almost indispensable with a 
belt delivering to the shaft station. 

(8) Difficulty of keeping a conveyor working at or 
near capacity. This is probably the most important 
objection. The following condition characteristic of 
metai mines is significant. 

On account of the irregularity in character or grade, 
or on account of the limitations of production from any 
one stope, or because of the necessity for keeping de- 
velopment ahead on various shoots, ore is generally 
being drawn simultaneously from many places in a 
metal mine at a given time. Where there are different 
levels, several contribute to the output. 

Consequently it may be impracticable to concentrate 
production in a small section of the mine and supply 
enough ore to keep a conveyor belt in comparatively con- 
stant operation. The conveyor essentially is a “large- 
tonnage” device, and where you cannot supply the large 
tonnage, it loses some of its attractiveness. 

A comparison of a conveying system with any other 
means of moving ore involves an estimation of the fol- 
lowing items of cost for each: 


Capital investment for equipment. 
Interest charges. 
Depreciation. 
Cost of installing. 
Cost of operation : 
(a) Labor. 
(b) Power. 
(c) Sundry supplies. 
(d) Renewal parts. 
(e) Labor for current repairs. 


The manager of one mine has compared the capital 
cost of a belt conveyor and a track-and-car installation 
as follows: 

“The cost of idlers and belt, assuming that a 24-in. 
belt would be of sufficient width, is about $14.25 per 
foot, without any charge for installation, or for a 
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Movor portable all-steel conveyor 


A feature of this machine is the simplicity of construction, which permits the sections to be 
taken apart, moved, and reassembled quickly. 
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3,000-ft. level about $42,750. This compares with $3 
per foot for our present 35-lb. track, which, with addi- 
tional equipment in the form of locomotives and cars 
of about $12,000, makes the total cost for the 3,009 ft. 
about $21,000.” The cost of installation would be 
higher for the belt, but the maintenance cost ought to 
be lower. The operating cost should easily favor the 
conveyor system. The maximum production on ithe 
level for which such a conveyor system is suggested 
in this instance is 400 tons per day. The belt probably 
could handle several times as much in two 8-hr. shifts 
if it were kept busy. However, 400 tons per day is 
larger than the production of the average metal mine 
from a single level. 

This seems to be a rather formidable array of objec- 
tions to be overcome. And yet conditions are con- 
ceivable under which a conveyor system might deserve 
serious consideration, particularly if such an installa- 
tion were planned beforehand and the underground 
workings laid out with the end in view of using belts. 

Any place where a long crosscut is to serve as a per- 
manent haulageway for a large volume of ore would 
offer such an opportunity. Here are a few sets of 
conditions: 

(1) A mine worked through a crosscut adit, at 
the end of which is an internal shaft hoisting a large 
tonnage from lower levels. An example is the Morning 
mine, in the Coeur d’Alene district in Idaho. The out- 
put is only about 1,000 tons per day, which might be 
too low to warrant the installation. 

(2) A long crosscut haulageway delivering to a ver- 
tical shaft for hoisting. The Star crosscut to the Hecla 
shaft in the Coeur d’Alene district and the eighty-first 
level haulageway of the Calumet & Hecla company in 
the Michigan copper country meet this condition. 

(8) In a comparatively shallow mine producing a 
large tonnage it might prove practicable to drive a 
slope with a pitch of less than 22 deg. and makes use of 
an inclined conveyor belt to do away with the necessity 
for operating a hoist in a vertical shaft. A series of 
belts might be used to collect and deliver the ore to 
the main “hoisting” belt, or an underground coarse 
crushing plant might be provided so as to make the 
feeding of the belt more economical and satisfactory, 
and at the same time reduce the wear on the belt. 
A large low-grade deposit of shallow depth like the 
zine mines at Mascot, Tenn., could conceivably be 
worked through such an incline, the strong dolomitic 
formation being an advantage in that the maintenance 
of the conveyor-way would be inexpensive. Some of the 
low-grade copper deposits might even offer possibilities 
in this direction. 

(4) Companies mining bedded deposits with a dip 
of less than 20 deg., now worked through inclines with 
track and car haulage, might advantageously adopt a 
conveyor system as a means of carrying the ore through 
the main outlet of the mine. Supplemental belts on 
various levels might be used to feed directly onto the 
main belt. The iron mines in the Birmingham district 
are examples of this type of deposit. 

The foregoing are cited as offering problems com- 
parable to that of the H. C. Frick Coke Co. at the Colonial 
mine—that is, permanent large-capacity hauling in 
which the greater part of the mine output is moved 
between established stations. Generally an essential 
consideration would be the transportation of men and 
supplies into the mine. If the operations were large 
enough, special arrangements either through other en- 
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Trough and scraper conveyor 


Scrapers, attached to an endless chain, push the coal along the 
trough. “Humps” on the floor are not an obstacle. 


tries or by means of a light car-and-rail system parallel- 
ing the belt conveyors could be provided. 

The other phase of the question concerns the use of 
portable mechanical conveyors, adaptable, if at all, to 
work near the face where ore is being currently broken. 
Some of the conditions under which conveyors might 
be considered are: 

(1) In connection with loading into mine cars or 
buckets by hand shoveling. In a large open stope such 
as those found in the Joplin-Miami zinc-lead mines a 
pan-belt machine similar to one of those described as 
used in coal mines, or, preferably, a mounted conveyor 
of the type used to load sand, gravel or coal from stock 
piles into railway cars might find place. The advan 
tages would be that the feed end of the conveyor could 
be swung around to the particular point on the “muck” 
pile, and that, being low, the lift on the part of the 
shoveler would be minimized. Time would be saved 
in laying and shifting track, and two shovelers ought to 
keep the loading machine reasonably busy. 

(2) In an inclined orebody too steep for the conve- 
nient operation of cars on tracks and too flat for the 
ore to flow of its own accord, sectional conveyors in con- 
nection with hand loading might be used to good advan- 
tage to move the ore down or even up the stope. 

(3) Where mechanical loaders are used, the need for 
steady operation is important so as to make the most 
out of the capital investment represented by an expen- 
sive machine, which, unlike a worker who shovels by 
hand, does not need periodic rests. Under some condi- 
tions it is possible to keep a supply of empty cars avail- 
able directly at the loading machine so that little time 
is lost, but, as in coal mining, this is often impracticable 
in metal mines. There seems to be a chance here for 
the short conveyor belt to supply a link between the 
advancing face and the comparatively permanent system 
of rail transportation. 

(4) Another suggestion is that a light portable con- 
veyor, probably run by an air motor, could be used in 
square-set stoping in wide veins. It might serve first 
to carry broken ore to the chute, and subsequently to 
fill the stope, drawing from a waste chute and delivering 
to the sets to be filled in the floor beneath. A light 
conveyor would be little more difficult to move and set 
up than the tracks and cars that would be used as an 
alternative. 

This does not by any means exhaust the possibilities 
of finding application for continuous conveyors under- 
ground, but it should serve to start speculation on the 





or- 


38 
ns 
ya 
to 





’ 
t 


Lite OTR, 


ee 


CLLEGE PRTC 


ENGINEERING AND 


July 11, 1925 


MINING JOURNAL-PRESS 51 


Vanadium in Iron Ores and Its Extraction 


Commonly Associated With Titanium and Phosphorus—On Smelting, Practically All Enters Pig 
Iron, From Which It Is Easily Slagged and Concentrated 


By Rutger von Seth 


First Assistant, Metallurgical Laboratories, Royal University of Technology, Stockholm, Sweden 


ANADIUM was discovered in 1830 by Sefstrém 

in wrought iron from Taberg in Sweden. There- 

after, the presence of vanadium in iron and iron 
ores had little attention for a long time, notwithstand- 
ing that Sefstrom attributed the good quality of this 
wrought iron to that element. Vanadium was first 
practically used about 1870, in dyestuff manufacture. 
At first, Spanish lead ores containing vanadium were 
used for producing vanadium, but after 1882 Thomas 
slag from the French steel works at Le Creusot’ was 
also used. These slags contained 2 per cent V;0, or 
less. The annual production for this purpose was about 
60 tons of vanadium. The investigations on vanadium 
steel made by Arnold and others at the beginning of 
this century started a great search for vanadium ores, 
which resulted in the utilization of the deposits in South 
America, Colorado, and elsewhere. The price of vana- 
dium decreased quickly, and the production of vanadium 
from Thomas slag no longer paid. During the World 
War a similar process is said to have been tried in 
Germany—for instance, at Dillinger Hiitte, where slags 
with 0.7 per cent vanadium were used.” 

However, the presence of vanadium in iron ores has 
been more and more noticed recently on account of its 
advantageous influence on pig iron and steel, and this 
circumstance has resulted in an increasing demand for 
vanadium, mainly owing to the enormous development 
of automobile manufacture. 

In this article I shall make a summary of some in- 
vestigations on ores containing vanadium, and give an 
account of the behavior of vanadium in the furnace 
processes, and of the experiments hitherto made to 
extract vanadium from iron ores. Finally, a new 
method will be suggested for economically extracting 
vanadium from ores of low-vanadium content. 


I. IRON ORES CONTAINING VANADIUM 


Germany, France, and Luxemburg. The presence of 
vanadium in the Thomas slags at Le Creusot and Dil- 
linger Hiitte, where it comes from the odlitic ores 
(“minettes’”) rich in phosphorus, has already been men- 
tioned. The presence of vanadium in these ores was 
also noticed by L. Blum.* At Esch a.d. Alzette, Blum 
made an investigation of the presence of vanadium in 
the ‘“minettes,” and its behavior in the Thomas process. 
He gives the following contents of iron and vanadium 
in different “minettes” : 

Fe, V20s, 
Per Cent Per Cent 
Bouvenberg von Redingen.... Hansell acme + oes 0.182 


Vereinigte Hiittenwerken von Belvaux............-- 36.75 0.182 
WHO WN SEMSIMION So ccc kc cikssie<es wel 29.64 0.126 
RINSE Se ae ule 6 Saige e Rae <n) ae 0.169 
Langengrund in Riimelingen...........-..-- : ce eceee ee 0.182 
Brommeschberg in Tetingen..........-.-- sia gate ae 0.156 
Esch-Hoehl, red siliceous bed.............-..-++++e++0-+ 29.00 0.163 
Esch-Hoehl, red calcareous bed.............60-00 000s eee 27.44 0.133 
EON IMMUN ia woh ston ana eee 30.52 0.121 
UIE NI oo hoo cies vinden es dad <n eken | 42.43 0.169 
WON IROes DIAN TI 5, ack ob ew ba cae ws epee Saesewess 41.34 0.194 





‘Berg- und Hiittenmdnnische Zeitung. 1893, p. 444. 
*According to Krusch: Die Untersuchung und Bewertung von 
Erzlagerstitten. 


*Stahl und Eisen, 1915, p. 16. 


The most important German iron ores after the war, 
the odlitic ores in Hannover worked by the Ilseder 
Hiitte, also contain vanadium. Thomas pig iron pro- 
duced from these ores contains, when trapped from the 
mixer, 0.06 to 0.10 per cent V. According to Osann,* 
the odlitic ores at Harzburg contain'0.11 per cent V,O,, 
with an iron content of 29 per cent. Ledebur*® found’ 
0.072 per cent V, 0.056 per cent Ti, and 0.073 per cent 
Cr, in Thomas pig iron from Oberschlesien. 

England. In 1864, E. Riley’ discovered no less than 
0.686 per cent V in pig iron produced from Wiltshire 
ores, an amount, however, that seems incredibly high, 
especially as the methods of analysis at that time were 
not reliable. J. E. Stead" claims the following contents 
of vanadium in pig iron from different English dis- 
tricts: 


Per Cent V Per Cent V 
Clarence. ..... F 0.183 Holwell...... 0. 186 
Cleveland....... 0.262 Lineolnshire 0.168 


These contents were also confirmed by analyses on 
English cast iron, lately made by me. 

United States, Canada, and Norway. All iron ores - 
mentioned above are high in phosphorus, and conse- . 
quently suitable for Thomas and cast iron. In the 
United States, Canada, and Norway, on the contrary, 
iron ores containing vanadium are mostly magnetites, . 
low in phosphorus and high in titanium. The greatest 
content of vanadium is to be found in titaniferous 
magnetites—that is, magnetites so high in titanium 
(> 2 to 3 per cent Ti) that they are used for making 
pig iron. 

J. T. Singewald* has made a summary of the qualities 
of the American titaniferous magnetites, and their pos- 


sibility of being worked. He gives the following 
analyses: 
- Per Cent 

Ke TiO2 Vas P20s5 
Iron Mine Hill, Rhode Island. . ; 33.0 10.0 0.22 0.02 
Adirondack, N. Y., Split Rock mine..... cas 32.82 15.66 0.55 0 04 
Adirondack, N. Y., Little Pond ore........... = = He be ; e yy 
Adirondack N. Y., Tunnel Mountain ; a 4 7 a : + : = 
Adirondack, N. Y., Sanford Hill ® . 48.42 20.62 0.35 n.d, 
Tucker Lake, Minnesota. . . ’ 48 78 5.13 1.38 0.01 


The largest deposits are Sanford Hill in the Adiron- 
dacks and at Iron Mountain in Wyoming. I have not 
been able to obtain any analysis from the Wyoming 
mine. The magnetites in New Jersey are mostly not 
so high in titanium as the ores mentioned above. They 
contain about 0.15 per cent V,O,, with about 65 per. 
cent Fe, and about 1 per cent Ti. According to P. W.. 
Shimer”, pig iron produced from Virginia hematites 
and Lake Superior ore contains up to 0.02 per cent 
V, and pig iron from New Jersey magnetites 0.02 to 
0.05 per cent V and 0.10 to 0.20 per cent Ti. 

The Canadian titaniferous magnetites with vanadium 


~ «Osann, Eisenhiittenkunde, I, p. 125. 
5Stahl und Eisen, 1894, p. 813. 
sJournal Chem. Soc., XVII, p. 21. 
tJournal Ir. St. Inst., 1893: I, p. 170. 
*Bureau of Mines, Bulletin No. 64. 
"From C. J. Stark, Iron Trade Review, 1914: 1, p. 721. 
“Trans. Amer. Inst. Min. Eng., 1913: 1p. 467. 
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subject. In the final analysis each tentative installation 
would be an engineering problem in itself; the ultimate 
cost of moving the material by conveyor should be set 
against the cost of doing it by an alternative method, 
taking into account all of the physical conditions, the 
tonnage to be moved, and sundry other facts. In the 
absence of any appreciable volume of data from actual 
experience, many of the factors would have to be esti- 
mated. It seems reasonable, however, to predict that 
experiments under operating conditions will be made. 

It is possible that more has been done in this direc- 
tion than has come to my attention. There may be 
metal mines in the United States or elsewhere, in which 
serious attempts to use conveyors underground have 
proved failures; or there may even be instances where 
conveyors have been in successful use for a long time. 
If any one who has had experience in this connection 
cares to write concerning the conditions and the results, 
I shall be glad to see that his data, either with or 
without revealing his identity, get promptly to the in- 
dustry. 


Big Increase in Feldspar Production 


Crude feldspar sold in the United States in 1924 
amounted to 203,000 long tons, valued at $1,488,500, or 
$7.32 a ton, according to a statement prepared from 
reports received directly from producers and issued by 
the U. S. Geological Survey. These figures show an 
increase of 40 per cent in quantity and 41 per cent in 
value as compared with 1923. The greatest feldspar- 
producing region is in the Atlantic seaboard states 
from Maine to North Carolina. This region reported 
95 per cent of the output for 1924. North Carolina, 
the leading state, reported about 47 per cent of the 
quantity sold; New Hampshire, the second, reported 19 
per cent; and Maine, the third, 15 per cent. The 
average value per long ton in North Carolina was $6.46; 
in New Hampshire it was $8.22; and in Maine it 
was $9.07. 

The production of crude feldspar by the leading 
states in 1924 is shown in the following table. The 
figures are subject to revision. The value is determined 
at the mine or the nearest shipping point. 


Feldspar Production in 1924 


State Long Tons Value State Long Tons Value 
California..... 8,000 $62,300 New York..... 13,800 $108,700 
Connecticut... 6,500 51,400 North Carolina 96,000, 620,000 
DMiaine........ 29,900 271,300 Pennsylvania. . 1,400 4,700 
Maryland... 4,800 25,000 Undistributed. 3 600 21,100 
New Hampshire 34,400 324,000 —— ——— - 

Total 203,400 $1,488,500 





Except for a few minor purposes, feldspar is pre- 
pared for use by grinding. This work is done prin- 
cipally by commercial mills, but a very small proportion 
is ground by the users in their own mills. In 1924 
there were thirty-two commercial mills in operation. 
These mills reported 189,780 short tons of ground feld- 
spar sold in 1924, valued at $3,283,170, or $17.30 a ton. 
Of this quantity 163,905 tons, valued at $2,760,286, or 
$16.84 a ton, was domestic feldspar, and 25,875 tons, 
valued at $522,884, or $20.21 a ton, was Canadian 
feldspar. 

Canadian feldspar was ground in two states—New 
York and Ohio. These figures represented small 
increases in quantity and value of both domestic and 
ground feldspar as compared with 1923. 
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Spanish Iron Mining Depressed 


Great disappointment has been suffered by the iron- 
mining industry in the Bilbao district in Spain as a 
result of the gradual diminution in exportation during 
the first five months of the present year, says Commer. 
cial Attaché C. H. Cunningham in a report to the 
Department of Commerce from Madrid. This js 
especially notable, because the month of January began 
very favorably, and the prospects were so good that an 
increase of wages in the mines was agreed to for 
April 1, which has added considerably to the cost of 
production and has tied up the mine operators to a 
higher wage scale, operative throughout a period of 
three years. 

Advance sales for the second half of the year are less 
than either those of the first half of the year or those 
of the second half of last year. Stocks on hand at the 
mine mouth as of May 1 were 585,000 tons, with prices 
for red ore at 134 pesetas per ton, and for treated ore 
around 26. In March, 149,000 tons was exported to 
England, and 4,191 tons was consumed in Bilbao. 
Several mines have closed down, and others are offered 
for sale; still others find themselves very much 
embarrassed with new installations of modern equip- 
ment for the transportation and loading of their mine 
ore while they have to operate on a diminished produc- 
tion. It is reported that the Real Compania Asturiana 
is intending to extend its operations at Reocin, Province 
of Santander, where some new deposits of high-grade 
iron ore have been discovered. 

During the month of May 14,000 tons of pyrites for 
France was exported from Sevilla, and 7,100 tons for 
England. At Cartagena a total of 32,800 tons was 
exported, and Baltimore is given as one of the ports of 
destination. Rumors have been rife in the Mining 
Department at Madrid that several inquiries for iron 
pyrites have been received from the United States 
recently and that four shipments have been made. The 
attaché has been unable to verify this statement. 

The depression in the iron industries is said to be 
due to two causes, the first of which is the diminished 
activity of the British iron and steel trade, and the 
second, the gradual increase in exportation to England 
and France of Algerian iron ore at the expense of the 
Spanish. During the quarter January to March, in- 
clusive, Spain’s exportation to England diminished by 
120,000 tons, while during the same period the move- 
ment of Algerian coal to the same market diminished 
only 22,000 tons. 

During April the Penarroya mines exported 3,688 
tons of lead ore to European destinations, and 489 tons 
of argentiferous lead to London. From the Penarroya 
mines near Cordova 3,400 bars of lead were sent to 
Bremen. 


Mining Oil Sands 

The Steaua Romana in Rumania is planning to 
obtain oil in Campina, where the field is becoming 
exhausted, by the shaft and gallery method as prac- 
ticed at Pechelbronn, in Alsace, according to the Oil 
News, London. The carrying out of the operations 
is intrusted to a Belgian company, which has already 
begun work on a shaft on the Bucea property (eastern 
part of Campina). This method of winning oil is new 
in Rumania, although hand-dug wells are quite com- 
mon and have been put down more than 600 ft. 
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and this tendency is still more distinct at Grangesberg, 
where the low-phosphorus ores, according to Enlund’s 
analyses, contain little vanadium. Judged from the 
analyses mentioned above, it also seems as if the C and 
D qualities from these deposits frequently were highest 
in vanadium. Gellivara and Tuollavara ores contain 
less vanadium than the other ores, and of these, Kiruna 
more than Grangesberg and Blotberget. For Kiruna 
it may be calculated at 0.18 to 0.20 per cent, for 
Gringesberg and Blotbergot, at 0.15 to 0.17 per cent. 


lI. THE CONDUCT OF VANADIUM IN THE 
FURNACE PROCESSES 


Few facts have been given in the literature on the 
behavior of vanadium in the furnace processes, and 
consequently it may be desirable to consider this ques- 
tion. The investigations mentioned above made by L. 
Blum® at Esch in the “minette” district, show the cir- 
cumstances in the Thomas practice. The blast-furnace 
charge on that occasion contained only “‘minettes” with 
the iron and vanadium contents given on page 51, and 
Poti ore (manganese ore from the Caucasus). No 
vanadium was present in the Poti ore, the coke, or 
the lime for the Thomas mill, and consequently it could 
come only from the “minettes.” The approximate per- 
centage composition of the Thomas pig iron was as 
follows: Si, 0.4; Mn, 1.2; P, 1.8; and S, 0.06. The 
vanadium content in the pig iron was somewhat vari- 
able: 


Vanadium in the Pig 


——~Per Cent V in———— Iron as per Cent of 
Tap Pie Iron Blast-Furnace Slag the Amount Charged 
I 0. 203 0.139 57 
Ree ok Ss rae ator aoe 0. 203 0.144 56 
l.. ; eiuackaniand. Je 0.105 57 
IV. aac tcae: eee 0.107 58 
cc : : Sint > wane era 0.109 = 
WE... Fa heta ss angen aie Gi ais 0.120 
Average... 0.18! 0.121 57 


It was cubvabived on a quantity of 110 lb. of slag 
per 100 Ib. of pig iron, to get the distribution of 
vanadium in the pig iron and slag. As a result of the 
great quantity of slag, only about 60 per cent of the 
vanadium was to be found in the pig iron. The ladle 
slag contained 2.11 per cent V,O, and the mixer slag 
0.65 to 0.90 per cent, consequently 13 per cent of the 
vanadium was slagged off in the ladle and the mixer. 
Practically all of the vanadium was slagged off in the 
Thomas converter, and the average vanadium content 
in Thomas steel was only 0.010 per cent. The Thomas 
slag contained 1.24 to 1.55 per cent V,O,. 

P. W. Shimer” says that vanadium and titanium be- 
have like silicon in the blast furnace. He gives the 
following analyses, all on the same charge: 


-————-Per Cent-—-——~ 
V Si 5 
Tap 
erica aie ip hee eee eee 0.042 3.46 0.022 
Den Oh ate eat Sa ckeee eres 0.038 2.26 0.04! 
BEG <cidncacaaww teen 0.029 0.52 0.106 


When the pig iron was remelted in a cupola furnace, 
15 per cent of the vanadium was slagged off. 

An extensive investigation on melting titaniferous 
Magnetites containing vanadium was made by C. J. 
Stark in an American blast furnace, but the reports 
are incomplete and no inferences concerning the reduc- 
tion of vanadium can be drawn. 

J. A. Leffler” gives some interesting facts on the 
behavior of vanadium and titanium in electric shaft 
furnaces in the experimental plant at Trollhattan in 
Sweden. Two charges containing vanadium were 





“Jérnkontorets Annaler, 1913, p. 21. 
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Table II 
a ee ——————78 79 
OMEMN ca Hee Cécnewadeeeacas 1,575 1,580 1,595 1,664 
Pig Iron: _— Per Cent 
Weetnignekus caviacand aceeneedas 4.20 aaa 20 3.12 
MA dark a Scan Wadadieewatcee cs 0.94 0.14 0.27 0.42 
Mn Pig cedetscuwdegelogdadenews 0.21 0.15 0.20 0.33 
EMS 54 ba cemredncdekaaseadcee da 0.25 0.04 0.14 0.02 
Wy ceea cea wee hadade ree eiests C.11 0 06 0.11 0.06 
Ni DOOR LETC ee ee eee 0.07 0.07 0.08 0.03 
CMs eabennipicschatagedeaunes 0.003 0.003 0.004 0.005 
MEER us we Amida ataweenea 0.004 0.014 0.003 0.009 
Dati ee a Wonead Kanda eed oaks 0.039 0.040 0.044 0.027 
Slag: 
Pa his cavtiadcn beéeaw Shaws 39.39 35.97 33.65 42.26 
MMR Ch 548 cd Ke D a KE OK Rea aReAS 15.44 12.09 11.28 3.80 
RMMUNN RHA CRAL Sen Sk RRA Rea 2.48 3.67 2.29 0.88 
WMT Wixandanetxngwawreteeene 0.00 0.12 0.05 0.05 
NRIs 6 Palace Seca Ses ate ans neha 0.60 1.43 1.48 2.19 
WI Sia ada noida irae a) datas eres se 0.34 0.57 0.43 1.30 
OM ati cso ein cd ce teu wea 30.99 38.53 40.40 41.02 
MgO PaGadi tanta dices wae pares 10.1 7.46 9.22 8.73 
ee ee rr eee 0.015 0.026 0.034 0.02! 
EE Se ne othe epee tions 0.10 0.065 0.11 0.024 
WOMEN ea ot 0S wa aaa tk 0.00 0.00 0.00 0.00 
EWU 8 we kak deen oat lee 99. 465 99.931 99.984 100.275 





| 





smelted—No. 78, consisting of Kiruna A ore only (69.5 
per cent Fe, 0.30 to 0.40 per cent TiO,, and 0.16 to 
0.18 per cent V,O,), and No. 79, with 50 per cent of the 
same ore and 50 per cent magnetite without vanadium. 
The quantity of slag to each 100 lb. of pig iron was 
12.5 and 39.3 lb. respectively. Table II clearly shows 
the smelting results. 

The distribution of vanadium and titanium is shown 
in the following table: 





—————"Fapae— 

1,575 1, 580 I, 595 I, 004 

-———-— Per ‘e nt--—— 
Me IN NE ION ocd Cas ccncceaccdeaneducdnd 100 = 88 97 85 
II 5 org gee oo hie = Sarncinke eo aabarl 0 12 3 15 
TR i doc nk cae awe ccw esc ccclawecnaeee 27 13 36 9 
UMN MIN soo ho. Sik 6 on cao dd es Bade sdakiawe 43 87 64 91 


It is evident from this how much easier it is to 
reduce vanadium than titanium, and even when the 
furnace works cold vanadium joins the pig iron almost 
completely, whereas the reduction of titanium varies’ 
with the working of the furnace. 

When reducing Norwegian magnetites in an electric 
arc furnace, B. de Alzugaray” got the following pig 
iron, which was then decarburized in a basic open- 
hearth furnace: 


-——Per Cent —~ 

Pig Iron Steel 
Caraesicuseeneserebans sete 3.28 0 18 
Wie atatdweanccnwcwnawercas 2.60 0.19 
Mn 0 60 0.70 
TMU e ets waive ee wks 3.03 0.12 
Wen 0.35 0 23 


As silicon and titanium have a higher affinity for 
oxygen than has vanadium, the latter will be protected 
from oxidation by them. 

Ledebur’ also studied the behavior of vanadium dur- 
ing decarburization of Thomas pig iron, and gives the 
following analysis: 


oa —Per Cent———~-~ 
Pig Iron Thomas Steel 
Win Gidvactadhannk wk a 0.072 0 001 
Wivcceadecdsiel kane eeas 0.05 n.d 
CW cc reaseunwercadaians 0.073 0.013 


Here the vanadium is completely oxidized. 


ORIGINAL INVESTIGATIONS 


I have studied the behavior of vanadium during an 
extensive examination of the bessemer and Thomas 
processes. A complete account of material and heat 
balances, measurement of temperatures, composition of 
gases, etc., was published in Jaérnkontorets Annaler, 
1924, No. 1. I will here give only a short epitome of 
the article, with further facts concerning blast-furnace 
practice and experimental heats not before mentioned. 


Journal Ir. St. Inst., 1915: I, p 550 
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were investigated by F. Pope” with the following re- 
sults: 


ovinecnncsillaly Maa cite _ 

Fe TiOe V205 P20s5 
aie eh paneiaatorehone 49.90 10.21 0.35 v.07 
TON 55s ainwio5in a do oh dw weet aes 44.40 43.52 0-52 0.02 
Kagle Lake mine........ Soi NaS cen sae 64.60 6.41 0.23 0.03 
MER ost saws vidoe uve wet conn eeuse 48.55 8.17 0.29 0.09 
PMN ccUniiG babies Saalewas cnc cass eobuecis 43.80 17.23 0.63 0.14 


In magnetites without titanium only traces of vana- 
dium could be found. The magnetite sand with tita- 
nium, found in heavy beds in Canada, also contains 
vanadium, but no analyses are available. 

In Norway are large deposits of titaniferous mag- 
netites, among which especially those at Ekersund- 
Soggendal in the southwestern part of the country are 
noticed. Also, these ores contain vanadium, but I have 
been unable to find any reliable analyses. 

Sweden. The Swedish iron ores have been more 
carefully investigated as to their vanadium content than 
those of any other country. Vanadium is found in all 
titaniferous magnetites as well as in the magnetites 
rich in phosphorus, and also in those ores poor in phos- 
phorus which accompany the last mentioned. I shall 
now first give an account of the titaniferous magnetites 
not yet used, and then of the used iron ores, poor in 
titanium. 

1. Among the titaniferous magnetites the following 
are especially important: 





Chaffey mine 


—_-——_-— Per Cent-———-—--—~ 
Fe TiOe V20s5 P205 
MONE oes ox ners see waemnianindien 37.72 7.50 0. 23 0.009 
Taberg concentrates 27............0........ 49.85 10.40 0.64 0.014 
Taberg waste products '*............... 27. 33 330 «66.13 0.0u9 
Taberg rich lump ore !* oan oI tren anand eniao 41.0 17.00 0.62 n.d. 
Taberg concentrate of rich lump ore }3....... 53.8 16.50 1.15 n.d. 
REMUR WES COE. ooo eon 3 obi 06 0 since sie Sree 52.11 11.10 0.26 0.013 
Ruotivare concentrates 4................... 58.80 8.38 0.32 0.009 
EMU sn cic 2eca: 505 dns wd n derslein asiemiia.a 23.8 5.0 0.40 n.d. 
Kramsta concentrates 15.,...............00- 60-65 ca5.5 cal.40 0.007 


The possibilities of these large deposits being worked 
for vanadium will be discussed later. 

2. Ores Poor in Titanium. In the high-quality ores 
with little or no phosphorus or titanium, vanadium has 
not been found. On the contrary, the ores from 
Grangesberg, Blétberget, Kiruna, Gellivara, Tuolluvara, 
and other deposits high or low in phosphorus contain 
considerable contents of vanadium (see Table I). 

Besides the analyses given in Table I, I have received 

“Trans, Amer. Inst. Min. Eng., 1899, p. 372. 

"From E. Odelstierna, Wiarmlandska Bergsmannafireningens 
Annaler, 1910, p. 42. 

“Analyzed by the author. tase 

“Krom F. R. Tegengren, Sveriges Geologiska Undersékning, 


1910, No. 2, p. 25. 
According to a private report. 








Table I—Analyses of 


Ore Fe.03 FeQ MnO CaO MgO 
ee 912,A 1 66.43 29.57 0.21 0.37 0.61 
General analysis 1912, A ore!............ ‘ ; f : 
General analysis 1912, C ore!............ 68.43 25.71 0.17 0.93 0.98 
General analysis 1912, D ore!............ 71.14 18.51 0.15 5.00 0.24 
General analysis 1912, G ore!............ 57:43 22.37 0.19 9:40 ©@.38 
Diamond drill hole, Zenobia II, A ore 2.... 65.86 29.57 0.15 0.55 0.98 
Diamond drill hole, Max, A ore2......... 64.43 29.31 0.22 0.63 1.34 
Diamond drill hole, Hjalmar II, A ore2.... 67.00 28.56 0.19 0.59 1.08 
Diamond drill hole, John II, A ore2....... 62.57 27.00 0.23 1.85 1.92 
Diamond drill hole, Kunigunda II, Aore2. 65.71 30.21 0.26 0.52 0.94 
Mertainen: 
RRND © 05s i a csowceeeanesawes 64.1 26.2 0.19 0.4 0.4 
Grangesberg: 
General analysis 1923, lump ore 3......... 62.03 21.55 0.19 3.64 1.99 
General analysis 1923, fine ore*........... 67.41 20.22 0.14 2.95 1.47 
RP soo os eee ee neeen sense 20.00 8.20 0.32 27.30 2.20 
Bloberget: 
Kalfgruve magnetite*...............-2005 54.74 26.47 0.17 2.72 2.53 
Magnetite concentrate*.............0.00 65.10 30.28 0.14 0.62 0.71 
Filygruve hematite, lump oref............. 83.52 4.81 0.18 2.31 0.58 
Flygruve hematite, fine ore*.............. 86.11 4.60 0.20 2.30 0.53 
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the following analyses from the Trafikaktiebolaget 


Grangesberg - Oxelésund, all obtained from general 
samples: 


Per Cent 

Vol D5 
Kiruna A-ore (P< 02048 pet CONt) ..6ie.c 5c cis os ccc ccweccevccc 0.15 
B ore (P= 0.040 to 0.10 per cent)..................... 0.15 

C ore (P=0.10 to 0-60 per cent)....................-. 0.15 to 0.18 
Rr OrO a> 2 MOON) icieds 00.655 6c nye oenn Cex Mee 0.09 
RAUGMUMMBERI AOI oc 5s aici oh vais). cio als c he ob kik sn whe 0.22 
PRI Cashes tept aaa A irelese one ORE re ies idetine s 0.20 
RPMRcs tote pie are neces see etna Rena re es errs 0.17 
Gellivara A concentrate..................... ; 0.14 


dium in Grangesberg ores: 
—Per Centn 


Ves TiOg 
E-xportfield, magnetite 


Aare Baar atle hire ew tor aut ailere hel octocavac ew eaal aie 0 24 0.13 
E:xportfield, hematite... .... ; ee Nie eee ; ‘ 0.22 0.185 
Exxportfield, ore, low in phosphorus................... as 0.05 nd, 
RINE NII Scns is ns ate Siew ee coe oko oe Airs 0.22 nd, 
RRNA SAIS MAEMO ESS «oc 5 x sc dads ooo o-Ps v6 sw oak 0.21 nd, 
Ixportfield, apatite ore (5 per cent P)....................... 0.11 0.15 
Exxportfield, apatite ore (9 per cent P)....................... 0.07 0.22 


Some of these contents seem to be very high. En- 
lund may have made some error in the analysis. 
The Tuollavara ore contains a little less vanadium, 
for instance: 
-~ Per Cent w 
V2.5 TiOg 


OMEN NS ob chis co dis Re ale Pee A hoe 0 08 0.65 
TARO TES IEG csc ico eek 69 ws Orc . 0 04 0.70 


From this summary it is evident that iron ores with 
vanadium always contain titanium or phosphorus. It 
might be inferred that vanadic acid is present in the 
same minerals as titanic and phosphorus acid and partly 
replaces these substances. However, many facts indicate 
that this is not so, but that the vanadic acid is present 
in the iron mineral itself, apparently replacing a part 
of the iron oxide in the magnetite. On dressing titanif- 
erous magnetites, as well as ores high in phosphorus, 
the vanadium remains with the iron (cf. the separation 
of the Kramsta ore in the column adjoining this). 
The vanadium and iron contents rise or fall together 
in analyses from different parts of the titaniferous 
magnetite deposits at Kramsta. 

The variation of the vanadium content in the 
Griangesberg and Kiruna ores is not so regular. Any- 
how, the apatite ores from these deposits show a low 
vanadium content. I could find nothing but traces of 
vanadium in apatite ore from Grangesberg (see ‘Table 
I); Enlund gives somewhat higher contents. Kiruna 
A ore (low in phosphorus) shows a tendency toward 
lower vanadium than the other ores from this deposit, 


“Wirmlindska Bergsmannafoéreningens Annaler, 1915, p. 196. 





Various Swedish Ores 


AleO3 SiOg TiOeg P2005 V20s5 Ss Total Fe P \ Ni 
0.21 1.84 0.30 0.048 0.16 0.023 99.81 69.5 0.021 0.09 0.04 
0.30 2.02 0.62 0. 36 0.20 0.004 99.77 67.9 0.16 0.11 0.05 
0.13 0.40 0.04 3.84 0.20 0.018 99.70 64.2 1.67 O.11 0.04 
0.23 1.54 0.02 6.99 0.15 0.018 98.44 57.6 3.05 0.08 0.03 
0.20 1.88 0.10 0.014 0.19 0.27 99.76 69.1 0.006 O.11 trace 
0.17 3:02 B:72 0.005 0.13 O.11 1u0.14 67.9 0.002 0.07 0.05 
0.20 1.76 0.24 0.025 0.20 0.11 100.00 69.1 0.011 O.11 O 04 
0.16 4.98 0.51 0.011 0.17 0.036 99.49 64.8 0.005 0.10 0.05 
0.22 1.44 0.14 0.013 0.17 0.009 99.63 69.5 0.006 0.10 trace 
1.6 6.0 0.2 0.016 0.15 0.005 99.26 65.3 0.007 0.008 nd. 
1.24 6.15 0.13 2.20 0.16 v.O11 99.29 60.2 0.96 0.09 nd. 
1.03 4.21 0 2 1.76 0.16 O.011 99.48 62.9 0.77. 0.09 nd. 
CaFe2 
1.25 14.00 6.20 19.80 trace 0.020 99.29 20.5 8.50 trace n.d, 
1.09 10.19 nd. 1.45 0.15 0.007 99.52 58.9 0.63 0.08 nd, 
0.29 2.60 n.d, 0.25 0.21 0.010 100.21 690 O11 0.12 nd, 
0.72 S32 8:4. 2.15 0.12 0.010 100.12 62.2 0.94 0.07 nd, 
0.56 4:25 n.d. 1.60 0.12 0.010 100.28 63.5 0.70 0.07 nd, 


4From Jdarnkontorets Annaler, 1923, Tekniska Diskussionsmotet, p. 42-43. 


From Jaérnkontorets Annaler, 1924. p. 236. 4 
sReported by the Trafikaktiebolaget Grangesburg-Oxelésund. 
4Reported by the Bergsverksaktiebolaget Vulcanus, Blétberget, 
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Table III 
-— --Thomas Heat Nos. 
C 36 C 47 C 66 ew 
r --—_——-— Per Cent 
Piy Tron: 
Roi he bia iste soils wie BE cinerea 2.82 Z.9 2.94 2.80 
Pees 0.16 0.19 0.13 v.10 
Min... ... 1.13 1.17 1.00 0.89 
ree 2.04 2.04 2.08 2.06 
eee 0.054 0.057 0.054 0.050 
Dict cecame se eee 0.21 0.18 0 21 0.22 
Beiaticacsh one 0.02 n.d. 0.02 0 02 
Blast-Furnace Slag 
SE SN ci ire teas 30.25 30.62 31.03 30.24 
AleO3 9.20 9.50 8.00 8 56 
RO ss aS ok aS 5 wlan vis 5.58 0.58 0.65 0.58 
TD a osc sa eeee 0.67 0.35 0.99 0.58 
OR eee 0.88 1.00 1.39 1.14 
CaO. 45.50 46.50 45.20 46.75 
MD ee ace 7.02 6.51 6.52 6.00 
RNG Eons (oles Snictas 0.55 0.26 0.75 0.51 
WME sasacees seco os rauwes 0.06 trace 0.10 trace 
PSDs calieras Kiang neie Wie e's hid wines eis 0.75 0.77 0.69 0.72 
Total (alkalis not determined)... 95.46 96.09 95.46 95.08 


Steel Works C. In the first experiments the blast- 
furnace charge consisted of Grangesberg ore, Thomas 
slag, limestone, and a manganese ore. About half of 
the slag from the Thomas mill was used in the blast 
furnace, which about doubled the vanadium content in 
the pig iron. The fuel consisted of coke and charcoal) 
in equal volume, the quantity of slag per 100 lb. of pig 
iron was about 49 lb., the temperature of the blast 
850 deg. F., and the air pressure 4.6 to 6 in. of mercury. 
The pig iron was blown at once, and no mixer was 
used. Table III shows the composition of the pig iron 
and the blast-furnace slag. 

The vanadium was divided between the pig iron and 
slag as follows: 


TE S655 cb aces a dbesdacue caer C 36 C 47 C 66 OE fe 
-—————--Per Cent -—--—- 

UT RRND yy BS sla Sa sa oh aa Gta tattg 93 100 89 1u0 

SN re ate aha a are Glevaiclsen mn ae leis re 7 0 VW 0 


The FeO, MnO, P,O,, and V,O, contents varied with 
the working of the blast furnace. 

The course of the Thomas process was investigated 
during heats C 36, 66, and 73 by tilting the converter 
and taking samples. Among others the results shown 
in Table IV were obtained. 

Besides may be given: 


SOG ONS os otanedchunererraeeaees en eieu'tee C 36 C 66 Cz 
-————Per Cent— 
Pe Ak Bn Pee NN NOE, 6 ook Sos sake eee Ses n.d. 21.25 20.05 
Ve20s in the final MO eS snba ta cases en Saisuie n.d. 1.96 1.94 
Temperature of pig 3 when poured into 
the converter, deg. F............... 2,280 2,360 2,235 (cold) 


Net time of Siouies nn: 000 Ib. charge). 12min. 20sec. 11 min. 20sec. 13min, 35sec. 


To study the increase in temperature during the 
first minutes of blowing, and thereby also the possi- 
bility of moving the steel into another converter which 
is included in my duplex process for extracting vana- 
dium, two experimental heats were later blown at Steel 
Works C. 

Heat C 88. Before the blast no lime or scrap was 
charged. The blowing was interrupted 24 minutes after 


_— 
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the start, and after having taken a sample of the melt 
some steel was poured out of the converter to get a4 
clear stream for observation with the optical pyrometer, 
The temperature of the pig iron when poured into 
the converter was 2,210 deg. F., and 24 minutes after 
the start of blowing, 2,410 deg. F. The composition 
of the metal was changed as follows: 


-— —_———- Per Cent———_-_ 
C Si Mn . V 
Seer a sores Se eroeciiad oa eite 3.39 0.61 0.10 z.u0 0.13 
2} minutes after starting. ean. Ieee 0.10 Sas 2.10 0.03 


The slag contained 36.60 per cent SiO,, 4.15 MnO, 
29.50 FeO, and 4.70 per cent V.O,. 

Heat C 99. This heat was worked in a similar way. 
Two and one-half minutes after starting, about one- 
third of the melt was poured into a ladle, left there 
10 to 15 minutes, and then poured into the converter 
again. The steel was now very fluid, and very little 
residue was left in the ladle. The temperature of the 
pig iron when poured into the converter was 2,240 
deg. F.; of the metal 2} minutes after the start, 2,420 
deg.; and when poured back into the ladle, 2,310 deg. 

Analysis of the metal: 


- Per Cent ~~ 

Cc si Mn r V 
PRIN sats Sei es nas be ab Ss 0 47 0.10 2.20 0.12 
2} minutes after stz arting Prasets> nemeetanete 2.94 0.07 Sha so 0.02 


The slag contained 32.25 per cent SiO,, 4.50 MnO, 
25.75 FeO, and 5.80 per cent V.O,. The vanadium 
content in the pig iron was lower in the last two heats 
than in those earlier mentioned because no Thomas 
slag was charged in the blast furnace. Consequently, 
the vanadium comes from the Grangesberg ore only. 

Steel Works D. In the Thomas mill, two heats, D 600 
and 602, were investigated (Table V): 








-—-———-Heat Ne. —— 
D 600 1) 602 
Temperature of pig iron when poured into the 
CE SEE a csc dks ae be ele SiS 2.200 2,200 
Net time of ocane (48, ,400 Ib. charge) Da ente ana 15 min, 35 see, 15 min. 30 sec 
Table V 
Time After 
Start of --—Composition of the Metal, Per Cent- 
Sample Blowing Cc Si Mn P V Ti 
D 600 
PM adie.» biti eas . 2.80 0.49 1.45 3.16 0.06 0.03 
Bessa 3min. 10sec. 2.45 0.045 060 3.19 0.04 0.0 
ae > cracls glee 6min. 20sec. 1.85 0.030 06.40 2.72 0.0 0.0 
D 60 
WMP 5 i cctte Wea aees 2.92 0.48 1.36 3.26 0.07 0.03 
are 3min. Osec. 2.40 0.012 069 3.22 0.04 0.0 
Be pcaccucon. 6min. 10sec. 1.98 0.017 0.47. 2.75 0.0 0.0 


| 


SUMMARY OF INVESTIGATIONS 


Vanadium is easily reduced in the blast furnace, and 
when the furnace works cold most of the vanadium 
will be found in the pig iron. With hot working of 
the furnace and small quantities of slag, it will be prac- 
tically completely reduced, but the greater the quantity 
of slag the greater the quantity of vanadium it will 








Table IV 
Time After Start -——-———————_———- Metal - —$$____—_,, --——_—_——- Slag —_———"—— 
Sample of ee © Si Mn Pp V Ti FeO MnO Po is V206 
C 36 
Re IN A at Ce si ee es Boe 2 al pene 2.82 0.16 1.33 2.04 0.21 oe aed é 
DRE Semis EST C ROOM DOER RE Cb ERE WSaaeS 2 min, 30 sec. 2.46 0.008 0.10 1.90 0.01 me 8 | “aes = ‘eaatee 
ME eee hin bio b AES PSG ode Ree he cea me — sec. 1.47 0.009 0.15 1.87 0.0 ee 80 ate, <“tece "eats 
NIN Stair ral Sid ios we slB Oe ikte awn OO Stes Ss fa epeesrie cctnt base ereve 2.94 0.13 1.00 2.08 0.21 Oe 8 Asa os re ose 
LG LEREARCROL RSD Sh NSS kaG Sate weer ey wns 2 min. 40 sec. 2.39 0.014 0.04 bier 0.01 0.0 10.10 18.83 12.88 6.20 
EE coiSGN ERS LK RRRCKESOSE RE Rh Ra RO RIES 5 min. _ 1.36 0.010 0.07 1.66 0.0 0.0 9.49 15.36 15.64 5.33 
Cc 
PRN le oes ot om iat cm eausaee leanle Ka paiement . 2.80 0.10 0.89 2.06 0.22 an, | RR er ee wee 
De CSU RSE UR SSA SS Oe w Swe aan 2 min. 35 sec, 2.56 0.012 0.28 2.08 0.08 Ce 8 “Kxeas ; ane sees 
SE ac etGuaeahdce kas ukedeeaoueekesn nexus 4 min. 55 sec, 2.03 0.011 0.14 : 80 0.01 0.0 11.90 14.75 11.25 5.52 
SR phe wins Banter kame es Ewa tak 6 min. 55sec. 0.92 0.009 0.20 76 0.0 0.0 9.41 13.11 12.08 5.36 
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take from the ore. The reduction of vanadium is facili- 
tated by a basic blast-furnace slag, because the reduc- 
tion of vanadic acid goes via lower oxides, all being of 
a basic nature. The reduction conditions are very 
favorable when Thomas pig iron is manufactured. 

When refining pig iron, vanadium will be slagged 
quickly and completely if the pig iron is not high in 
silicon and titanium, these substances having a higher 
affinity for oxygen than has vanadium. If the tem- 
perature of the pig iron is low in a Thomas heat, the 
oxidation of vanadium will be delayed. A decarburized 
steel retains little of the vanadium content of the 
pig iron. 


III. METHODS HITHERTO SUGGESTED FOR EXTRACTING 
VANADIUM FROM IRON ORES 


When a metal is to be extracted from an ore by a 
chemical or metallurgical process, it is, of course, neces- 
sary for economical manufacture that the ore be not 
too low in the metal sought. It was mentioned in the 
first part of this article how the extraction of vana- 
dium from Thomas slag at Le Creusot was stopped 
when rich vanadium ores were discovered. The vana- 
dium content of the slag was too low compared with 
the ores, and this is generally true of the slags of iron 
ores containing vanadium. For an economical extrac- 
tion of vanadium from iron ores it is necessary that 
the vanadium should be concentrated in a product that 
with regard to the vanadium content is not inferior 
to natural vanadium ores, and the expense for manu- 
facturing this concentrate must not exceed the price of 
natural ores. Consequently it is a problem of concen- 
tration, that is to be solved in a mechanical or metal- 
lurgical way, or both. 

Among the vanadium-containing iron ores the 
titaniferous magnetites have hitherto been most noticed, 
because of their relatively high vanadium content. 
Besides, their low iron content generally enables the 
production of a still richer concentrate, by magnetic 
separation, as vanadium remains with the magnetite 
in this process. The titanic acid is present principally 
as ilmenite, which is weakly magnetic compared with 
the magnetite. However, the magnetic separation gives 
varying results for different ores, owing to how the 
ilmenite is present. It may be found as crystals of 
about the same size as the magnetite, or be more or 
less finely disseminated in the magnetite crystals. It 
may be so fine that it has not heretofore been possible 
to observe the separate ilmenite crystals with the 
microscope, so it was believed that the titanic acid and 
the magnetite formed a special mineral. When the 
ilmenite crystals are so small, it is impossible to 
separate the titanic acid, even after the finest crushing. 

The American titaniferous magnetites’ from Sanford 
Hill and Iron Mountain as well as the Norwegian” from 
Ekersund-Soggendal are generally easily separated and 
give concentrates low in titanium. No facts, however, 
are given as to the behavior of vanadium. The ore 
from Taberg in Sweden is known to be difficult to 
dress, and its vanadium content is not high enough to 
allow an economical extraction of vanadium under nor- 
mal conditions. 

The only Swedish titaniferous magnetite that at 
present seems possible to be worked for vanadium is 
the ore from Kramsta, in the province of Halsingland. 


-_—. 
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It contains on an average 23.8 per cent Fe, 5.0 TiO,, 
and 0.40 per cent V,O,. B. Kjellberg” obtained a con- 
centrate with 60 to 66 per cent Fe, 5 to 6 per cent TiO,, 
and about 1.40 per cent V,O,. One concentrate had the 
following composition: 


. Per Cent Per Cent 

Res 6 65sec 4.38 7 See 1.66 

RE eo as kota 5.16 (Ti=3.10) WS a ares shes 2.18 

ee 1.35 (V=0.76) Loss on ignition 0.18 

=— ere rere a 7 WUE as sa wae es a (P=0.003) 
Mas c:c-sie eee 5 > Wit acseddatua ; 

ae... 33.94} (Fe=60. 8) assem 

j 2) See 0.30 (Mn=0. 23) Mees aces 100.007 


The yield was only 20 per cent, consequently 50 per 
cent of the iron, 80 per cent of the titanium, and 30 
per cent of the vanadium was lost in the waste products. 

A chemical lixiviation process having proved to be 
uneconomical, Kjellberg suggested a metallurgical sepa- 
ration process for extracting vanadium from this con- 
centrate. According to this method, the concentrate 
was to be reduced in an electric arc furnace, and the 
iron obtained as pig iron free from vanadium, while 
the vanadium was to be concentrated in the slag. As 
given, the method cannot be used, for the vanadium is 
apt to join the pig iron. On the contrary, the desired 
result could be obtained if the furnace were worked on 
decarburized steel instead of on pig iron. Vanadium 
was to be extracted from the slag in the same way as 
from vanadium ores. 

W. L. Goodwin and W. P. Firth have obtained a 
patent for a process of extracting vanadium from iron 
ores (titaniferous magnetites) as follows: The slag 
obtained by decarburization of pig iron containing 
vanadium, which takes all the vanadium from the pig 
iron, will be’ remelted again in a furnace with more 
ore, and in that way a pig iron still richer in vanadium 
will be produced. This pig iron is to be refined and 
the process repeated until the pig iron holds so much 
vanadium that it can be used in the manufacture of 
vanadium steel. The use of such a vanadium alloy of 
course is limited. 


IV. A NEW METHOD FOR EXTRACTING VANADIUM 


The method that I have devised for extracting vana- 
dium from iron ores is put forward with attention to 
the observation on the behavior of vanadium in the 
furnace processes mentioned above, and is founded on 
the following two principles: 

1. The vanadium enters the pig iron almost com- 
pletely upon the reduction of the ore in the blast 
furnace. 

2. The vanadium will be slagged off quickly during 
the refining of the pig iron, and during the first moment 
of the process a slag of a very high vanadium content 
will be formed. This slag is now to be separated from 
the metal, which is to be refined completely in the 
ordinary way. 

By this process the vanadium content of the iron ore 
will be concentrated about fifty times, and the vana- 
dium will be obtained as a slag, high in vanadium. 
This slag may then be worked in the same way as the 
natural vanadium ores. At first I proposed that the 
method be used in the Thomas practice, the metallurgi- 
cal conditions there being most favorable, and ores 
for Thomas pig iron containing the greatest quantities 
of vanadium. Consequently the refining of Thomas 
pig iron will be performed in two stages: 





~»Jirnkontorets Annaler, 1921, p. 147. 








ENGINEERING AND 
56 MINING JOURNAL-PRESS 


1. The pig iron is refined for 3 or 4 minutes, accord- 
ing to experience, in an acid converter until the vana- 
dium passes into the slag. ‘At the same time silicon 
and titanium, most of the manganese, and some carbon, 
but little or no phosphorus, will be slagged off. The 
metal is now to be poured into the pig-iron ladle, the 
vanadium slag being kept back and then poured into 
a box. If any slag should enter the ladle, it ought to 
be skimmed off. 

2. The metal is poured into a basic converter, and 
completely refined in the ordinary way. 

The two parts of the process may preferably be 
worked in different converters, partly to enable the 
gathering of the vanadium slag completely, and partly 
to prevent its being diluted with the Thomas slag left 
in the converter at the end of each heat. Besides, the 
first converter is equipped with an acid lining to avoid 
oxidation of the phosphorus, as it is troublesome to 
separate phosphorus from vanadium in the further 
manufacturing of ferrovanadium from the slag. The 
pig iron must be hot and low in silicon in order that the 
oxidation of vanadium be not delayed. On the con- 
trary, manganese will have no influence on account of 
its having less affinity for oxygen than vanadium, and, 
anyhow, either iron or manganese must be slagged to 
form bases in the slag. The phosphorus content is to 
be kept proportionately high. The vanadium slag will 
contain at least 10 per cent vanadium oxide if the vana- 
dium content in the pig iron be about 0.20 per cent, 
and further silica, ferrous oxide, and manganese oxide, 
as well as substances from the acid lining. For the 
manufacturing of ferrovanadium the slag may be sub- 
mitted to chloridizing roasting and the vanadium then 
dissolved out as vanadate of sodium. From this solu- 
tion, vanadate of iron may be precipitated with sulphate 
of iron, and the vanadate afterward reduced with alu- 
minum or silicon, or in some other way. The residue 
from the lixiviation of vanadium may then be charged 
in the blast furnace or mixed with the charge in the 
basic converter. 

According to the investigations of Blum (see pages 51 
and 53), a content of about 0.15 to 0.20 per cent 
vanadium might be expected in a pig iron produced 
from “minettes.” However, it is not asserted that all 
“minettes” are so high in vanadium as those mentioned 
by Blum. A blast-furnace charge of mixed “‘minettes” 
and Swedish ores high in phosphorus will give about 
0.15 to 0.20 per cent vanadium. If the ores are too 
low in phosphorus and it becomes necessary to add 
phosphorus in the blast furnace, the amount of vana- 
dium in the pig iron can be heightened by charging 
Thomas slag containing vanadium (see page 54). If, for 
instance, one-third of the annual output of slag can be 
used for this purpose, the duplex process is required 
for only two-thirds of the pig iron production in order 
to extract completely the vanadium from the ores. 

A pig iron still higher in vanadium can be produced 
from a mixed charge of Swedish ore and Kramsta 
concentrate. Seventy per cent Kiruna D, plus 30 per 
cent Kramsta, for instance, ought to give a Thomas 
pig iron with 0.40 per cent vanadium. It must, how- 
ever, be observed that the blast-furnace slag will be 
high in titanium oxide—in this case about 10 to 12 
per cent. In electric shaft furnaces in Sweden, how- 
ever, slags with 7 per cent titanium oxide are produced 
without any trouble, and still higher contents have 
several times been mentioned in the literature. 
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The economical prospects for this method will also 
be mentioned briefly. The only increase in expense 
attached to the process compared with the ordinary 
Thomas process are those incident to another converter 
with its consequent labor costs. These expenses should 
not be higher than 3s. per ton of pig iron. The output of 
vanadium per ton of pig iron is about 3.8 lb. V — 
5.9 lb. V,O,, and the expenses for making the vanadium 
slag will consequently be about 6d. per pound of V.O,. 
The market price of vanadium ore is 4s. 1d. per pound 
of contained V,O, As to the slag, it may be calculated 
at 3s. 6d., and consequently a profit of about 3s. per 
pound of V,O,, about 18s. per ton of pig iron, may be 
realized. With the present prices, the profit would be 
very high, but it is to be, expected that the vanadium 
price will fall with an increased production. An annual 
output of 1,000,000 tons of pig iron corresponds to 
about 1,500 tons of vanadium, whereas the present 
output amounts to about 600 to 800 tons. 


Distillation of Quicksilver at the Patriquin 
Mine, in California 


The Patriquin quicksilver mine has been the principal 
quicksilver producer in Monterey County, Calif. The 
Paloma Mining Co. took over the property on Aug. 16, 
1924, according to the California State Mining Bureau, 
from whose bulletin, “Mining in California,’ the fol- 
lowing data are abstracted. 

Extensive improvements in the reduction equipment 
and surface plant have been made, a new 60-ton Gould 
rotary furnace and condensing system being the prin- 
cipal addition. The crushing plant has been recon- 
structed and an automatic Challenge feeder added. 

Ore from the three tunnel levels is trammed direct 
to bins above the furnace and dumped on a grizzly, the 
oversize being broken in a Dodge jaw crusher. It is 
drawn from the bins by a Challenge feeder, which dis- 
charges to a screw feeder 10 ft. long, extending through 
the dust chamber. The screw feeder is driven at 135 
r.p.m. The dust chamber is of brick and concrete con- 
struction with compression joint between it and the 
rotary kiln. The rotary furnace is 40 ft. in length 
by 3 ft. diameter and is geared to make one complete 
revolution per minute. It is of the tire-type, resting 
on roller bearings, and is lined with firebrick. A 15-hp. 
Fairbanks-Morse gas engine drives all the machinery 
except the ore-bin crusher, which has a separate drive. 
Fuel oil is hauled in a tank by truck from Coalinga 
and delivered to three 200-bbl. storage tanks. A Witt 
oil burner is used and a 40-cu.ft. capacity compressor 
supplies air at 50 Ib. pressure for the burner. There is 
a concrete draw pit underneath the discharge end of 
the furnace of 3 tons’ capacity for the burned rock. 
A wooden pipe leads down from the top of the dust 
chamber to the concrete condensing chambers. In this 
connecting pipe are four water sprays, this being the 
only point at which water sprays are used. 

The condenser system comprises a concrete base and 
wooden top section connected by eight vitrified pipes 
set at an angle of about 45 deg. The fumes pass up 
the first pipe, down the second, up the third, down the 
fourth, etc., finally down the last one, then back under 
the set and through a further section of pipe resting 
at an angle of about 30 deg. to a second concrete cham- 
ber and then through approximately 100 ft. of pipe 
resting at an angle of about 30 deg. to the stack. 
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A Journey to South Africa—II 


From Cape Town to Johannesburg 
By T. A. Rickard 


spirit of Rhodes broods over South Africa, and 

the evidence of his work is to be seen on every 
hand. On landing at Cape Town the traveler is greeted 
by the statue of Van Riebeek, which stands on the quay 
to remind him of the founder of the colony. It was 
Rhodes who placed the statue there in compliment to 
the Dutch, with whom he tried to co-operate loyally, 
until he made the fatal blunder of the Jameson raid 
in 1895, and thereby sowed the seeds of a new antag- 
onism between the British and the Dutch. 

My readers will recall the fact that the first European 
to land in South Africa was a Portuguese navigator, 
Bartolomeu Dias, in 1487. The first settlement was 
established by Van Riebeek, on behalf of the Dutch 
East India Co., in 1652. It was not until 1814 that 
the British obtained final possession of the Cape Colony. 
The slaves were emancipated in 1833, and the inequit- 
able adjustment of their property rights in slaves was 
one of the reasons that led the Dutch, or Boers, to 
migrate in 1836 across the Vaal river into the coun- 
try now known as the Transvaal. The first Boer war 
was fought in 1881, and the second in 1899. During 
the World War the Dutch and British fought together 
against the Germans, one consequence being the con- 
quest of German Southwest Africa; which is now a 
part (under a mandate) of the Union of South Africa. 


Jy soit ot roaes Belgian Congo, May 9—The 


REMINDERS OF CECIL RHODES 


In leaving Cape Town, as in arrivirfg, one is reminded 
of Rhodes, for, as the train goes northward, one sees 
the back of Table Mountain, which he adorned with 
trees, and the park of Groote Schuur, which, with its 
house, he bequeathed as a residence for the Premiers of 
the Union. The railroad crosses a sandy flat, connect- 
ing the peninsula of the Cape with the mainland. I do 
not remember having seen any statement of the obvious 
fact that the Cape peninsula must have been an island 
at a date geologically recent, because only a stretch of 
sand separates the Atlantic and the Indian oceans at 
its northern extremity. 

We were glad to leave Cape Town, for we happened 
to be there during a hot period, 101 deg. F. in the 
shade, plus humidity.. The train left at 4 p.m., and we 
arrived at Kimberley next day at 7:12 p.m. The dis- 
tance is 650 miles, and the gain in elevation is 4,500 ft. 
The journey takes one at first through a most pleasing 
country, especially at Paarl and Wellington, where 
many attractive farms are to be seen. It became cool 
as we gained elevation and the purple shadows of the 
western range advanced slowly up the glowing face of 
the eastern hills. In the morning, we were on the 
uplands of the Karroo, a semi-arid region, but now 
freshly green, thanks to the recent rains. From the 
car-window we saw ostriches and antelopes. Herds of 
donkeys, sheep, and goats were enjoying the fresh 
pasture. Stretches of plain, showing cactus and scrub, 
were reminiscent of Arizona and New Mexico, but the 
well-kept ranch-houses and the clumps of acacia trees 
made a difference. The landscape was marked by many 
curiously shaped hills—spionkops, spitzkops, and table 


mountains—originating from the variant erosion of 
quartzite strata lying upon the basal granite. Native 
children came to beg for a “tickey”’—the three-penny 
piece; they showed the spotty hair of the Bushman 
race, and looked miserable. 

An occasional block-house reminded us of the Boer 
war; we saw, also, the military cemeteries—small, I am 
glad to add—and the remains of old trenches. The 
block-houses are kept in repair where the railroad 
crosses the streams over steel bridges. The road-bed 








The big pit of the Kimberley mine 


is well ballasted, and the traveling comfortable, in com- 
partment cars admirably suited to the purpose. A 
towel, bedding, and the making of the bed by the attend- 
ant cost only 75c. per day. For $2 we obtained our three 
meals per day. The food was excellent, and we had a 
choice of wines, African or French, sufficient to glad- 
den any American of good taste! South of the Orange 
River we crossed a fine grassy prairie—the veld (pro- 
nounced feldt) at its best. A herd of antelope, jump- 
ing gaily, gave local color to the scene. 

On arrival at Kimberley, we were taken by Colonel 
Ralph Stokes to the Belgrave Hotel. This is run by the 
De Beers Consolidated Co. for the benefit of directors, 
guests, and visitors. It is like a first-class country 
club, and leaves nothing to be desired. Again we were 
reminded of the part played by Rhodes in the history 
of South Africa. A monument to him, given by his 
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friend Alfred Beit, stands in the middle of Kimberley. 
On the outskirts are the house and playground of Alex- 
andersfontein, established by Rhodes for the people of 
the town. Everywhere are the avenues of trees he 
planted, now a charming feature of the “diamond city.” 

In 1867 a child was playing with a pebble on the bank 
of the Orange River when a visitor, a Dutch farmer, 
noticed its brilliance. The mother of the child gave 
the stone to him, and he, in turn, showed it to a trader, 
who sent it to a mineralogist at the Cape, by whom it 
was pronounced to be a diamond worth $2,500. That 
event marked the birth of the mining industry of South 
Africa. In 1870 diamonds were found on the open 
veld in their matrix, and a great rush of adventurers 
ensued. The mines were in Griqualand West, and the 
settlement of British rights to the region, in 1871, was 
not effected without friction with the neighboring Boers 
of the Transvaal and Orange Free State. Among those 
who migrated to the diggings was Rhodes, then a boy 
of eighteen. He went thither from a cotton farm in 
Natal, whither he had come from England a year pre- 
viously. In 1871, in a letter to his mother, he described 
the diamond mines as follows: “Fancy an immense 
plain, with right in its center a great mass of white 
tents and iron stores, and on one side of it, all mixed 
up with the camp, mounds of lime, like ant-hills; the 
country round is all flat, with just thorn trees here 
and there.” 

Rhodes, and his elder brother Herbert, secured three 
claims, and went to work in earnest. He describes the 
Colesberg kopje (or hillock), which became the De 





A diamond in blue ground 


Beers mine later, as follows: “It is like an immense 
number of ant-heaps, covered with black ants, as 
thick as can be, the latter represented by human 
beings; when you understand there are about 600 claims 
on the kopje, and each claim is generally split into four, 
and on each bit there are about six blacks and whites 
working, it gives a total of about 10,000 working every 
day on a piece of ground 180 yd. by 220.” This descrip- 
tion may be non-technical, but it indicates an observant 
and intelligent youth, and it is of special interest to us 
as coming from the future controller of the world’s 
diamond business. 

While Rhodes was still a stripling, he saw the need 
for consolidating the mines and for operating them in 
a systematic way. He returned to Oxford, to complete 
his studies and to obtain his degree. While a student 
there, he was buying pumping-engines and other ma- 
.chinery for the De Beers, which he had organized as an 


amalgamation of claims in 1880. He was secretary of 
the company until 1883, and chairman afterward. By 
1885 the capital of the De Beers company had grown 
to £841,550. He lowered the cost of production from 
16s. per carat (3.08 grains) in 1882 to 7s. in 1888 
Although the price of diamonds fell, owing to the lavisn 
output, from 30s. per carat to 184s., within six years, 
the De Beers company in 1888 paid 25 per cent on a 
capital of £2,532,170. Space forbids me to tell the 
story of his conflict with Barney Barnato, and the 
subsequent consolidation of the De Beers and Kimberley 
mines, ending later in the creation of one big monopoly, 
The independent digger ceased to exist for a time. 
Rhodes himself received $1,000,000 per annum as his 
share of the gain. He proceeded to use his wealth for 
the fulfilment of his idea of an expansion of British 
dominion northward; putting his hand on the map of 
Africa, up to the central lakes, he would say: “All this 
is to be painted red; that is my dream.” The map 
today testifies to the success of his purpose. 

The manager of the mines during the time of the 
consolidation was a Californian engineer, Gardner Wil- 
liams, who remained in charge from 1887 to 1905, when 
he was succeeded by his son, Alpheus Williams, now the 
general manager. Thus father and son have directed 
operations for the De Beers company during a period 
of thirty-eight years. To Alpheus Williams our party 
of three was indebted for many courtesies, more espe- 
cially the opportunity to see how the diamond deposits 
are exploited. 


How DIAMONDS ARE MINED 


Our first visit was to the big hole of Barnato’s old 
mine, the Kimberley. This is a crater-like opening, 300 
yd. wide, that shows water at 1,100 ft. deep. Across 
the dark gulf dowes were flying. The underground 
workings extend to a depth of 3,500 ft. Originally, it 
was a huge open-cast, in which thousands of diggers 
extracted the diamantiferous ground by aid of rope- 
ways, until the caving at the sides made it imperative 
to open up the deposit by means of shafts and levels. 
The edge of the hole shows the geologic formation: 
60 ft. of red dolerite, then 300 ft. of black shale, then 
melaphyre, quartz-porphyry, and quartzite for 2,000 ft.; 
followed by hornblende-schist, a phase of the basal 
granite. The diamond-bearing ground occurs as a pipe 
of brecciated rock, known as kimberlite. It is the “blue 
ground” of the miners, a peridotite lava, rich in 
olivine. At surface the “blue ground” becomes yellow, 
by reason of oxidation—the “lime” of Rhodes’ boyish 
description. The various pipes are connected by fis- 
sures, along which in places the kimberlite extends. 

The average man believes that the diamonds are 
recovered without trouble; it needs a visit to the mines 
to realize the elaborate mining and washing operations 
entailed in the winning of the precious stones. For- 
merly the “blue ground” was spread on the surface, 
and was allowed to disintegrate by mere weathering; 
now it is crushed, puddled, and concentrated, the last 
stage of the treatment being the passage of the mate- 
rial over tables covered with grease—a kind of vaseline 
that holds the gems while allowing the particles of rock 
to run away. It is curious that this method should 
have been used long before the flotation process was 
introduced, although the underlying principle is the 
same—namely, the fact that the diamond is not wetted, 
and therefore sticks to the grease, whereas the particles 
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of its rocky matrix are wetted, and therefore escape 
adhesion. I must reserve the technical details for a 
later article. 

In the centrai office we saw the check, in a frame on 
the wall, for £5,338,650, which passed between the 
liquidators of the Kimberley Central Diamond Mining 
Co. and the De Beers Consolidated. We saw also a 
photograph of the largest quantity of diamonds ever 
swallowed at one time by a native, in the attempt to 
take them with him out of the compound. He swal- 
lowed 348 carats (each carat weighing 3.08 grains), 
valued then at $5,000, but worth about $10,000 at the 
present price. The largest stone weighed 45 carats. 


LIVING QUARTERS OF NATIVE MINERS 


We were taken to see one of the compounds, or in- 
closures, wherein the natives are segregated. The one 
we saw, at Bultfontein, contained 1,176 “boys,” as the 
black workers are called. Each one wears a leather 
band with a brass tag, which is numbered. The pay 
ranges from 3s. to 5s. per shift. From the compound 
the workers go to the mine-station through a tunnel 30 
ft. below the surface. They do not leave their quar- 
ters during the contract period, which is at least four 
months. We happened to visit the compound on a Sun- 
day, a day of rest, legally enforced, when they are 
permitted to receive visits from their women and other 
friends, who exchange greetings with them through 
an aperture in the fence. They give money to their 
wives, and receive food sometimes in return. They cook 
their own food, which they buy from the company, but 
they are supplied with water, wood, or coal. Their 
sleeping quarters are berths made of cement, white- 
washed every three months. The one-story shelter that 
contains their cubicles extends continuously around 
three sides of a square, in the center of which they 
have facilities for washing themselves and for washing 
clothing—such as it is. The men are mostly of the 
Bantu race, and appear to be vigorous specimens of 
humanity. They stroll across the compound in blankets 
of brilliant hue, squat on the ground stolidly, or lie 
prone in the warm sunshine. We saw one of them 
making a quilt out of tobacco sacks. Another was 
working a sewing machine. Some were gambling with 
cards, although this is against the rules, and they 
stopped playing on our approach. They cook their food 
on fire-pans and braziers, sometimes within, but usually 
outside, the places where they sleep. Opening one or 
two pots, we found meat and beans being stewed. On 
Sundays they have religious services according to their 
choice—Wesleyan, Episcopal, or Presbyterian. We 
heard singing and found a gathering of thirty workers 
under the leadership of a lay reader of their own color. 
The singing was loud and rhythmical, but not musical; 
it was a weird chant, which seemed to me depressing 
rather than cheerful. The natives, however, are of a 
cheerful temperament, like children, and they seem to 
have infinite patience. Some of them remain in the 
compound for two years, although most of them leave 
it for a few days before renewing their contract of 
four, six, or eight months. No recruiting is necessary; 
the natives come voluntarily—a fact that speaks well 
for the treatment they receive at the hands of the com- 
pany. The De Beers company employs 5,200 natives 
and 1,800 white men. 

The success of the diamond mining has depended 
mainly upon the control of the output and the adjust- 
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ment of the supply of gem-stones to the demand. 
Rhodes told his shareholders, at a meeting in London, 
that they would be sure of their dividends so long 
as men were foolish and women were weak, which 
meant that profits were assured until the Greek 
kalends. Today, however, the De Beers diamond syn- 
dicate no longer exercises a complete monopoly, for 
the river diggings in the Orange Free State, near 
Kimberley, produce annually £2,000,000 worth of dia- 
monds. Still more serious is the competition caused 
by the production from Southwest Africa, the Belgian 
Congo, and the Portuguese territory of Angola. 
Recently a bill has been introduced in the legislature 
to give the control of the diamond output to a com- 
mittee to be appointed by the government, but it is to 
be hoped that a step so detrimental to real economics 





Tipping platform and washing machine 


will not be taken. In the days of Rhodes the De Beers 
controlled the legislature, but the company was so gen- 
erous in public works and benefactions that inimical 
legislation was stifled. The generosity of Rhodes was 
a form of voluntary taxation. 

We left Kimberley at 4 p.m. on April 6 and reached 
Johannesburg at 6:15 next morning. Approaching 
the Vaal (pronounced Faal by the Dutch), we saw some 
old diamond diggings that had been started thirty years 
ago. About 100 men are working there now, but the 
chief centers of alluvial operations are at Bloemhof 
and Potchefstroom. The train passed a cart pulled by 
twelve burros. The old friend of the American pros- 
pector is used much in this part of Africa, because 
he is better adapted to the climate than is the horse. 
At Kimberley we saw many handsome mules bred by the 
De Beers company. The horse, unfortunately, is the 
victim of various flies, the worst of which is the tsetse, 
a pest to all domesticated animals as one goes north 
into Central Africa. 

We crossed the Vaal at sunset, and awoke in time 
to obtain an impressionist picture of Johannesburg. 
The morning mist still lingered; it magnified the great 
gray dumps that marked the course of the Main Reef; 
they were framed in a forest of eucalyptus, the feathery 
foliage of which softened the mechanical lines of shaft- 
houses and mills. The panorama—for the passage of 
the train gave us a continuing picture—left an impres- 
sion of titanic industrial effort and adequately fulfilled 
our imagination of the greatest gold-mining center in 
the world, the Rand, which last year produced 
$200,000,000 in gold. 
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Useful Operating Ideas 





Making and Repairing Rock-Drill 
Water Tubes 
By William J. Coulter 


Assistant Mine Superintendent, Granby Consolidated, Anyox, B. C. 


An idea that has been in successful operation for some 
time by the Granby Consolidated Mining, Smelting & 
Power Co. at Anyox, B. C., involves the repairing of 
broken rock-drill water tubes and the making of new 
ones. The saving effected by this work amounts to con- 
siderable in the course of a year, as broken tubes are the 





Repairing rock-drill water tubes 


most common item of expense contributing to the upkeep 
of the rock drill. It is the practice at Anyox to require 
a miner to return the broken tube, which is subsequently 
repaired as follows: The tip is first sawed off 44 to 9 in. 
from the end at A, in the accompanying illustration, the 
butt end B is then reamed out with a brace and three- 
cornered file, or similar reamer, the new tip end of 
proper length is then tapered on an emery wheel at C, 
and with the aid of a blow torch a soldered joint is 
made at A by sweating. When it is necessary to renew 
the tip, the joint is broken at A by heating and a new 
tip is put on as before. 

New butts are made in a set of dies, F, from seamless 
tubing of standard size. The tubing comes in random 
lengths up to 20 ft. and the sizes carried in stock are 
dz in. outside diameter, 21 gage; *s in., 18 gage, and 
4 in., 18 gage. A piece of tubing of proper butt-end 
length is placed in the dies and securely clamped in an 
ordinary bench vise. One end of the tube is then heated 
with a blow torch and the beading EF is put on in slot D 
with the aid of tool G. 

The work of making and repairing water tubes is 
done by the drill repair men in their spare time, and as 
the old butts are returned by the miners, most of the 
work comes in repairing or replacing tips. This is 
quickly and efficiently done, and it is seldom that a tip 
comes loose at the joint. Most of the tubes made and 
repaired at Anyox are for the Denver Rock Drill Co. 
M-21 Turbro, but tubes for other makes of drills are 
repaired as well, hence several different sizes of tubing 
are carried in stock. 


The equipment used for making and repairing the 
tubes consists of a small electrically driven emery wheel, 
a brace and reamer, a form or set of dies, a beading tool, 
a blow torch, a bench vise, and the tubing. 

About ten minutes’ time is required to repair a water 
tube, and the cost of this work is charged to the ma- 
chines at the rate of 8c. for the butts and 7c. for 
the tips. 





Hot-Water Heater 


A simple type of hot-water heater that can be made in 
the mine shop will serve to provide hot water for a tub 
and shower or two showers, as shown in the accompany- 
ing figure. The heater was designed and is in use at the 
Plymouth mine, Plymouth, Calif. It supplies hot water 
for the mine foreman’s office. The heater is constructed 
of an inner wall, No. 12 galvanized iron, and an outer 
wall, No. 14 galvanized iron. The two walls are sepa- 
rated by a 1-in. water space. At the top the inner and 
outer sheets are riveted to tapered iron ring, 1 in. in 
thickness. A bottom ring, 1x2 in. in section, is placed 
between the sheets at the bottom and a frame forms 
the fire door. A thin sheet-iron frame, with draft door, 
is placed below and furnishes the support of the heating 
tank. A conical cap of No. 16 iron is riveted to the 
top and connects with a 6-in. stove-pipe. All of the 
joints are riveted and soldered. A #-in. water pipe is 
tapped into the bottom and at the top of the water 
space a pipe of the same size connects with the plumb- 
ing. A vent pipe extending to a height of 6 ft. above 
the top of the water space provides for the escape of 
steam and guards against excessive pressure. A small 
wood fire suffices to heat the water quickly. 
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Flow of Water Through Narrow Weirs 
By Harold A. Linke 


In mill operations, especially experimental work, it is 
frequently highly desirable to know the quantity of 
water added at various points. The accompanying fig- 
ure shows a simple weir box for the purpose of measur- 
ing water flow. Curves and their respective formulas 
for the discharge of weirs of the following widths: ¢ in., 
3 in., 7 in., 1 in., 14 in., and 13 in., are also shown. 
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Above—Curves for determining flows of water through 
narrow weirs. Below—A simple weir box 


Timber Frame for Underhand 
Square Setting 
By George J. Young 


Underhand stoping with square set timbering was 
described by Robert H. Dickson in the Mining Journal- 
Press, Jan. 6, 1923, p. 5. In this method of stoping the 
Suspended square sets are supported by stulls and nail- 
ing strips or by a boom with nailing strips to hold 
the lower members of the square set. In the accom- 
panying sketch three separate devices are used for 
the purpose of holding the loose set and supporting 
the square set timbering above the undercut. The 
triangular-shaped frame carries the principal weight 
of the sets above the undercut set. Two frames are 
used, one on each side of the set. These are bolted 
together for convenience in getting them into the stopes. 
The lower side caps are held by a chain with a dog at 
each end for driving into the timbers. The dogs will 
hold in seasoned timber, but are apt to pull out of green 
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Details of support for underhand square sets 


timbers. A plate is attached to the lower dog so as 
to enable tension to be put upon the chain before driv- 
ing the dog. Two chains with accessory dogs are 
required. The front lower, cap is held by a hanger 
which consists of a light rail bent at each end. This 
is tightened in place by a wedge, as shown in the illus- 
tration. As soon as the lower set is under cut and the 
new set blocked, the triangular frames are removed 
and placed in position on the new set; the dogs are 
knocked out and the chains placed also on the new set. 
The hanger is then removed and similarly placed on 
the set below. 


Concrete Water Tank for Station Use 


A concrete water tank to supply drinking water at 
shaft stations has been designed and is in use at the 
Plymouth mine, at Plymouth, Calif. The walls and 
bottom are 6 in. thick, as shown in the accompanying 
illustration. The top of the tank, which is square in 
section and divided into two compartments, is drawn 
in and closed by a wooden cover pierced with holes. 
Each compartment contains 25 gal. and is provided with 
two outlets. A bottom outlet is also provided for clean- 
ing out the tank. The concrete top is lightly reinforced. 

The tank is supported on concrete piers at a con- 
venient height. A 1-in. water main supplies the water 
to the station. The water is passed through a pair of 
simple pipe filters and thencé*to a funnel which connects 
to a pipe leading to either compartment. The tanks 
keep the water cool and have proved efficient. 
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Discussion 





What Right Has a Prospector in the 


Warren Mining District? 
THE EDITOR: 

Sir—On June 4, 1925, the subcommittee on public 
land of the United States Senate held a meeting in 
Douglas, Ariz. At this meeting matters pertaining to 
the administration of the public domain were discussed. 
Data were presented in order to show the injustices 
done the miner and prospector of the Warren or Bisvee 
mining district. A case not presented but of aimost 
pathetic interest is that of M. J. Corrigan and H. B. 
Kendrick, partners. These two men are old-time miners 
and prospectors in Bisbee, both having worked here 
for many years. In 1910, 1911, and 1912, Corrigan 
and Kendrick located several claims in what is known 
as the Don Luis section of the Warren district. The 
necessary work has been done each year up to and 
including 1924. 

On Jan. 13, 1914, knowing that this ground was being 
held as mining claims, Lloyd L. Stewart made a home- 
stead entry covering this area. On Feb. 4, 1915, Lew 
C. Gonzales, another partner of Corrigan and Kendrick, 
filed a protest against the said entry. A hearing was 
held and a decision was rendered dated April 24, 1917, 
as follows: “The department found that no discovery 
of a vein or lode had been made upon the mining 
claims; that there was no satisfactory evidence of any 
mineral deposits underlying the land; that the said land 
was subject to homestead entry because it contained 
areas which might be cultivated.” 

Appeals were made which finally brought the case 
to the First Assistant Secretary of the Interior De- 
partment, whose decision includes the following: 

“The land is stony, the covering of soil is thin, and 
the rainfall is very light, but it cannot be denied that 
the land will produce vegetation to some extent. The 
homesteader may not have shown good judgment in 
choosing this land for agricultural purposes, but, in the 
absence of proof that it was taken for mineral, for 
speculative purposes or for any other than agricultural 
use, there is no ground for holding that the entry could 
not be lawfully made.” 

The technical profession of Bisbee without avail had 
risen to the defense of Corrigan, Kendrick, and Gon- 
zales. J. B. Tenney, geologist for the Copper Queen 
since 1911, testified that the Stewart homestead was 
a reasonable prospect and that a man would be justified 
in developing it. Roger T. Pelton, chief engineer for 
the Copper Queen, testified that ore might be encoun- 
tered at a depth of perhaps 500 ft. from the surface. 
William B. Gohring, mine superintendent of the Calu- 
met & Arizona Mining Co., testified as to the mineral 
character of the ground. Prof. I. Bonillas, geologist 
for the Phelps Dodge Corporation, testified that there 
were great possibilities for commercial ore under the 
Stewart homestead. The evidence presented by these 
highly trained experts was entirely ignored. 

How could Corrigan, Kendrick, and Gonzales prove 
that Stewart made his homestead entry for any other 
purposes than agricultural? Disinterested parties 


have but to look at the land and study the history of 
the district to form their own opinions as to why 
anyone would think that this ground was valuable. Noth- 
ing has been grown successfully, nothing will ever be 
grown profitably. Contrast these contestants. Stewart 
made an attempt at cultivation, without result. Corrigan 
and Kendrick for years worked for the Bisbee mining 
companies and each time they accumulated a few dollars 
they worked on their claims. Think of it—they sank 
a shaft 362 ft. deep through solid rock in their earnest 
endeavor to find and make a mine and a “stake.” 

The Stewart homestead patent has not yet been 
issued, but when it is the hopes, the years of toil, the 
honest endeavors of two old prospectors will be wiped 
cut and gone forever. 

The shaft that they have sunk will remain a monu- 
ment of miscarried justice to the prospector. The rocky 
barrenness of the Stewart homestead will never be cov- 
ered by crops. The “old timers” at Bisbee have a very 
fixed idea why that homestead entry was made. 

Bisbee, Ariz. M. J. ELSING, 


Chairman Mining Committee, 
Bisbee Chamber of Commerce. 
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Consultation 
A Directory of Mining Companies 


“T would be glad if you could refer me to a directory or 
other source giving the names and plant addresses of all 
non-ferrous mining, smelting, and refining companies in the 
United States, and if possible, those in the other parts of 
the Americas, and Africa, Australia, China, etc. The in- 
formation is wanted from the viewpoint of one who is 
simply an analytical and metallurgical chemist.” 

The best and most complete directory of non-ferrous 
mining, smelting, and refining plants is “The Mines 
Handbook,” by Walter Harvey Weed. A new edition of 
this book has recently been published by the Mines 
Handbook Co., Tuckahoe, N. Y., the price being $15. It 
gives the names and addresses and much other informa- 
tion regarding practically every mine and prospect in 
the United States and Canada, and also a large number 
in other parts of North and South America. It does not, 
however, cover any of the other continents. For Europe, 
Asia, Africa, and Australia, the best directory is “The 
Mining Manual,” published by Walter E. Skinner, 15 
Dowgate Hill, London, E.C. 4, England. The price is 
21s. 6d. 


Buyers of Lead Ore Abroad 


“Please give names and addresses of two or three lead- 
silver smelters or ore buyers, near London, England, or 
Belgian firms. I have a quantity of ore to ship from the 
west coast of Mexico.” 

The following companies are possible purchasers of 
lead ore to be smelted in Belgium or England: Cookson 
Lead & Antimony Co., Ltd., Howden-on-Tyne, North- 
umberland, England; H. J. Enthoven & Sons, Ltd., 
Rother Lithe, England; Quirk, Barton & Burns, St. 
Helens, Lancashire, England; Cie. des Metaux Overpelt- 
Lommel, Overpelt, Belgium. 
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News of the Week 





The Mining News of ENGINEERING AND MINING JOURNAL-PRESS is 
obtained exclusively from its own staff and correspondents, both in the United 
States and in foreign fields. If, under exceptional conditions, material emanating 
from other sources is published, due acknowledgment and credit will be accorded. 


Summary 


TOCKS OF COPPER in the hands of American 

producers totaled only 85,000 tons on July 1 accord- 
ing to reliable estimates. This is the lowest point 
reached since the war. . 


A body of lead-silver-zinc ore has been followed 400 
ft. in the Stemwinder mine near Kimberley, B. C. 

A shutdown of the Dos Estrellas mine at El Oro, 
Mexico, may follow the refusal of the demands of the 
miners, for pay on “rest” days. 

Mohawk was the lowest cost producer of copper in 
the Michigan district during 1924; 11.4¢. before de- 
preciation. 

F. W. Bradley and associates have obtained options 
on low-grade gold-silver properties near Fairview, Nev. 


Good progress is being made in the excavations for 
the new leaching plant of the Inspiration Consolidated 
Copper Co., in Arizona. 


At the Chino Copper mine, 3,750 cu.yd. of rock was 
loaded recently in an eight-hour shift by one electric 
Shovel. May be a world’s record. 


The construction of a mill at Bay Horse mine in 
Oregon will follow purchase of the property by the 
Primos Chemical Co. 


No commotion was caused by the transfer of the 
Bureau of Mines to the Commerce Department on 
July 1. 


Sharp curtailment of production in the Joplin-Miami 


Develop Stemwinder, Near 
Sullivan Mine, Kimberley, B. C. 


Drift 400 Ft. on 25-Ft. Vein of. Milling 
Ore—Lead and Zinc Mixture 
—British Interests 


The Stemwinder mine, near Kim- 
berley, B. C., is,looking good under de- 
velopment, according to a statement 
recently given out by O. C. Thompson, 
one of the principal owners of the prop- 
erty. The mine, together with the 
North Star and Ontario properties, was 
taken over under a 3-yr. lease and 
option by the Porcupine Goldfields De- 
velopment & Finance Co. about nine 
months ago, and a vigorous campaign 
of development was commenced. New 
machinery was added, a spur was made 
to the Canadian Pacific Railway tracks, 
and the property was connected with 
the East Kootenay Power Co.’s system. 
The 50-ft. shaft was extended to 125 ft., 
at which point a drift was started in 
each direction on a shoot of milling 
ore; this drift now has been driven for 
400 ft. in milling ore and both faces 
still are in ore; two crosscuts driven 
through the oreshoot give it a thickness 
of 25 ft. 

Recently a crosscut has been started 
to develop at depth a parallel shoot in 
the same mineralized belt. In the upper 
working this shoot was 200 ft. wide. 
Besides the foregoing, the company has 
driven four tunnels and drilled twenty- 
seven diamond-drill holes. The devel- 
opment now under way is producing 
sixty to seventy tons of ore per day. 
The ore is similar to that in the Sulli- 
van mine of the Consolidated M. & S. 
Co., the main difference being that it 


Dos Estrellas Miners Want 
Pay for Holiday; May Strike 


MPLOYEES at the Dos Es- 
trellas mine at El Oro, Mexico, 
have made demands on the com- 
pany for payment for days known 
as “rest” days, according to re- 
ports 


from Mexico City. Em- 
ployees, according to law, are 
entitled to rest one day each week 
and they now demand that the 
company pay for that time. The 
company, answering the demands, 
states that owing to the low profits 
it is impossible to comply. A strike 
to close down the mines is threat- 
ened. More than 3,000 men are 
employed. 





carries more pyrrhotite and less pyrite; 
the lead and zine content is about the 
same. The development of the prop- 
erty will be pushed. 


New Candelaria Produced 22,000 
Oz. Silver in May 


Silver production by the New Candel- 
aria Mines Co. for the month of May 
was 22,000 oz., which is above the rate 
for recent months. 

The increase is attributed to the sul- 
phide ores on the 1,700 level, where a 
10-ft. vein is being developed and 
stoped. This sulphide ore is not only 
of better grade than the old fills and 
pillars of the upper levels but a better 
mill extraction, of around 78 per cent, 
can be obtained from it. 


zinc-lead district is the program for early July. 


Good Showing in Chalk Mountain 
Silver-Lead District 


Nevada Camp Ships $90 Ore—Several 
Development Projects Under Way— 
Minneapolis Capital Interested 


The Chalk Mountain silver-lead min- 
ing district, in Churchill County, Ne- 
vada, about 45 miles easterly from 
Fallon, is showing up well, both in de- 
velopment and production. 

The principal producer to date is the 
original property owned by the Chalk 
Mountain Silver-Lead Mines Co., con- 
trolled by Minneapolis capital. This 
company has sunk a two-compartment 
shaft 200 ft. deep and will continue to 
a depth of 260 ft., cutting stations at 
the 210 and the 260 levels. Develop- 
ment work has been carried on only 
from the 110, 130, and 160 levels, and 
production of ore above the 160 level 
has totaled eighteen cars, which aver- 
aged $90 per ton. The south drift on 
the 160 level is in high-grade ore and 
it is estimated that the block between 
the 160 and 110 levels contains at least 
thirty cars of shipping ore of about the 
same grade as that already shipped. 
The main vein strikes slightly east of 
north, with a flat east dip, and the ore 
shoots rake southerly. 

The Nevada Chalk Mountain Exten- 
sion Mining Co. has a two-compartment 
shaft already down 110 ft., the shaft 
being located about three-fourths of a 
mile south of the Chalk Mountain shaft. 
Company engineers estimate that the 
shaft will cut the vein at about 225 ft. 
depth. Many prospectors are busy 
on small work, some of whom have 
opened favorable showings. 
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Mohawk Copper Production Costs Lowest 
in Michigan 
Total 11.4c. Before Depreciation and Depletion in 1924—Isle Royale 
Next, Then Calumet & Hecla Consolidated 


OHAWK is the lowest-cost pro- 

ducer of the mines in the Michi- 
gan copper district. Its cost per pound 
of refined copper, before depletion and 
depreciation, is 11.4¢c. Mohawk charges 
off 4.7c. for depletion and depreciation, 
making a total of 16.1lc. Production 
last year was 15,215,197 lb. The price 
received for copper was 13.5lc. Deple- 
tion and depreciation charges were 
$728,778. 

Isle Royale, subsidiary of Calumet 
& Hecla Consolidated, produces copper 
at 12.63c. per pound, before depletion 
and depreciation. The depletion and 
depreciation charge is 3.78c., making 
total cost 16.41c. The mine’s produc- 
tion last year was 8,103,000 lb. The 
price received for copper was 13.16c. 
Depletion and depreciation charges 
were $306,406. 

Calumet & Hecla Consolidated pro- 
duces copper from its mines at an aver- 
age cost, sold, of 12.48c. per pound, not 
including depletion or depreciation. 
Five cents per pound is charged off for 
depletion and depreciation, making 
total cost of mine copper, 17.5c. 
Copper from the Calumet reclamation 
plant is produced at an average cost 
sold of 7.83c. per pound, or 12.83c. with 
depletion and _ depreciation charge 
added. Production from the mines of 
the company last year was 54,510,000 
lb., and from the Calumet reclamation 
plant, 18,627,000. ‘The average price 


received for copper was 13.05c. Deple- 
tion and depreciation charges were 
$3,693,191. 

It costs Copper Range 12.9c. to pro- 
duce a pound of refined copper, exclu- 
sive of depletion and depreciation. 
Only one-half of the production of the 
Champion mine is included in the cal- 
culation, as one-half of this property 
is owned by the St. Mary’s company. 
The depletion and depreciation charge 
is 4.9¢., making total cost 17.8c. Pro- 
duction last year was 15,078,360 lb. 
The price received: for copper was 
13.76c. Depletion and depreciation 
charges were $740,893. 

Quincy cost per pound, exclusive of 
depletion and depreciation, averages 
14.2c., sold. This price includes Michi- 
gan and capital stock taxes, construc- 
tion and accident accounts. Produc- 
tion last year was 14,838,633 lb. The 
average price received for copper was 
13.67c. The company realized $43,074 
for silver produced. Although Quincy 
reported a deficit of $79,489.01 for 
1924, the mine operated at a profit of 
$40,000 during the first quarter of 1925, 
on account of the higher selling price 
for copper, production for the quarter 
being 4,100,000 lb. Due to certain im- 
provements in equipment and mining 
practice, Quincy’s cost per pound 
should be shaded this year. It shows 
for the first quarter a reduction of 
more than 3c. 





Primos Chemical Co. Acquires 
Mining Property in Arizona 


The Primos Chemical Co., of Phila- 
delphia, has purchased the Red Cloud, 
Papago, and Ace High silver mines 
north of Yuma, Ariz. It is stated that 
the consideration for the Red Cloud 
mine and mill site was $50,000; the 
Papago Extension $25,000, and the Ace 
High and six other claims $3,500. 

The Red Cloud is an “antigua,” said 
to have produced $3,000,000 in shipping 
ore in the ’80s. All high-grade is said 
to have been exhausted to the water 
level, but ore dumps and pillars are re- 
ported to average 5 per cent lead and 
10 oz. silver per ton. Modern ma- 
chinery is to be installed and the mines 
operated on an extensive scale, accord- 
ing to reports. 





Hollinger Interests Back Amulet 
Development in Rouyn, Que. 


At the special general meeting of the 
Amulet Gold Mines, Ltd., which is 
opening copper-gold properties in the 
Rouyn area in northwestern Quebec, 
held in Montreal a few days ago, the 
shareholders approved the proposal to 
increase the capital from $2,000,000 to 
$4,000,000 and exchange the outstand- 
ing stock on the basis of two shares 
for one. The official connection of N. 
A. Timmins in the financing of the com- 
pany was announced at the meeting 
and the number of directors was in- 


creased from five to seven to provide 
seats for Mr. Timmins and J. I. Rankin, 
also of the Hollinger company. A 
diamond drill is now on the ground and 
will shortly start work; in the mean- 
time surface trenching and sampling 
is being continued. In the veins of the 
original cut from No. 1 trench, where 
the greatest depth has been reached, the 
gold content is $12 per ton and copper 
9 per cent. The surface sampling 
should be completed within a few 
weeks, when the results will be made 
known. 


Iron Cap Curtails; Superior & 
Boston Finds New Ore 


The directors of the Iron Cap Copper 
Co., of Copper Hill, Ariz., have decided 
to curtail production until the price of 
copper advances sufficiently to make 
operation profitable. The concentrator 
was shut down on June 30 and mine 
operation will be reduced to 25 per cent 
of present scale. Output will be shipped 
to the International smelter at Miami. 

The Superior & Boston, a neighbor of 
the Iron Cap, has made an encouraging 
discovery of ore in the North vein east 
of the Mescal fault about 75 ft. above 
the 800 level. The vein is from 4 to 
5 ft. wide, runs 4 per cent copper and 
12 oz. silver. The drift along the vein 
is now about 80 ft. long and is ‘still in 
ore. The new discovery is the farthest 
east of any ever made by the company 
in the North vein. 
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Ore Shipments Up at Bingham 
and Park City 


Production in Utah mining districts 
was higher during the last week of 
June than during the preceding week, 
The Park-Utah company shipped to the 
smelter 4,000 tons, believed to be the 
largest weekly output of any property 
in the history of the Park City district. 
Total production of ore and concen- 
trates for the week from the district 
amounted to 8,475 tons, compared with 
7,009 tons for the preceding week. Pro- 
duction, in tons, for the last two weeks 
compare as follows: 


Fourth Third 

week week 

Park-OCAh «6.505 5654.6.6 « 4,000 3,225 

Silver King Coalition. . 1,615 1,158 
Park City Mining & 

SIMGIINE  .. 05.5526 ieee Bee 1,146 
COTO cw on des accnceiaes 1,208 920 
RCTS” S05 i wasie vs 5 560 

ORG 6 San eeen tase 8,475 7,009 


Production of ore, concentrates and 
precipitates from the mines of the 
Bingham district for the last week in- 
creased to 162 carloads, compared with 
152 carloads the previous week. This 
is exclusive of the output from the 
Utah Copper and the Utah-Delaware 
mines. Shipments, in carloads, from 
reporting mines of the district during 
the last two weeks were as follows: 


Fourth Third 

week week 

OE, ok bia Sew eee is 7k 

WHited States: occ ccc we 68 65 

Bingham Mines ....... 3 10 
Ohio Copper (precipi- 

REND) «furans ath eek tence > 3 2 
Utah Metal & Tunnel.. 4 0 
Montana Bingham .... 1 0 
Park-Bingham ......+.. 9@ 4 

TONG «255 d558e VovensS 162 152 


Production of ore and concentrates 
from the Tintic district totaled 157 car- 
loads, compared with 165 carloads the 
preceding week. Shipments, in car- 
loads, from the various mines of the 
district for the last two weeks are as 
follows: 


Fourth Third 
week week 
Chief Consolidated ..... 54 48 
Tintic Standard & Iron 
OR Socata 56's ee 2 51 
Bullion Beck (dump ore) 38 40 
Bingham Mines ....... 11 9 
te) CECE ee ere 2 3 
Mammoth 
Zuma 
Dragon 
Mountain View 
Alaska 2 
MOICURINY co-e 6) 0 ack esa ie.d' Gis 0 4 
1 
1 


Silver Park 
Empire Mines 


RE, Baie eae a cts wed 157. 165 


North Standard Looks Good 


With the appearance of small lead- 
carbonate boulders in a drift below the 
850 level, conditions at the North 
Standard mine in the Tintic district in 
Utah are favorable, according to John 
Dorius, president of the company. The 
boulders were encountered a short time 
ago and development work is being 
pushed with the hope of finding the ore 
in place. . 

The objective of the company is an 
intersection of a porphyry dike and 
fissure with an east-west break, where 
a north-south fissure is expected to 
make intersection. 


on, | eR SETI 
NI LE TRL TTT EN 2 
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Duthie Mines Will Be Reopened 
by J. F. Duthie 


Property Abandoned by Federal M. & 
S. Co. After Year’s Work— 
Some Good Ore Shipped 


After a shutdown of nearly a year, 
the Duthie mines, on Hudson Bay 
Mountain, fourteen miles from Smith- 
ers, B. C., will be reopened by J. F. 
Duthie, of Seattle. J. R. Turner, engi- 
neer for Mr. Duthie, is en route from 
Seattle to the property. Negotiations 
between Mr. Duthie and the Federal 
Mining & Smelting Co., which operated 
the property for a year under a 55 per 
cent interest arrangement, were termi- 
nated in August, 1924. 

The Duthie mines are well equipped 
for operation, and have shipped exten- 
sively in the past. A power plant has 
been installed, giving plenty of power 
for all purposes. Under the Federal 
operations, 1,100 ft. of drifting and 
crosscutting was done, divided among 
the McPherson tunnel, Intermediate 
and Compressor levels. The McPher- 
son tunnel has been extended 320 ft. 
This work was done on the Henderson 
claim. No work was done on the 
Mamie claim from November, 1922, un- 
til the completion of the steam plant 
made it possible to resume operations 
in August, 1923. This property had 
been developed by a drift tunnel and 
winzes and then a low level crosscut 
tunnel was commenced and _ driven 
about 200 ft. The Federal manage- 
ment ran a lower drift level on the 
vein before carrying ahead the cross- 
cut tunnel, and this drift was started 
at a point 150 ft. below the upper drift 
tunnel and in line with the strike of 
the vein. When operations ceased by 
the Federal company, this level was 
not in far enough to give any addi- 
tional information about the Mamie 
vein. During the period of operation 
of the property by Mr. Duthie about 
320 tons of hand-sorted ore was 
shipped from the Henderson. Under 
the Federal régime, production was 
about 620 tons. 


Chief “Con” May Absorb Plutus 
at Tintic, Utah 


_ The absorption of the Plutus Min- 
ing Co. by the Chief Consolidated 
Mining Co., operating in the Tintic dis- 
trict in Utah, is proposed in a letter 
being sent to shareholders by Walter 
Fitch, president of the Chief Consoli- 
dated. The Chief Consolidated has 
owned control of the Plutus stock for 
some time. 

The proposed merger gives an ex- 
change basis of five shares of Plutus 
for each share of Chief Consolidated. 

Stockholders of the Plutus have tried 
many times to execute such a trans- 
action, but owing to the suggested rate 
of exchange, directors of the Chief Con- 
solidated have heretofore objected. The 
present offer has been agreed upon by 
directors of the latter company and the 
offer will stand until July 31. 

The Chief Consolidated, one of the 
largest producers in the Tintic district, 
recently returned to a dividend basis. 
The Plutus is only a small producer, 
but has large tracts of undeveloped 
ground. 
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Leadore to Enlarge Mill 


C. M. Nicholson, manager of the 
Leadore mines at Leadore, Lemhi 
county, Idaho, reports that the mill 
will be increased to 150 tons from 50 
tons. The expenditure on mill, classi- 
fier, flotation machine, and filter will 
be $35,000. More than 600,000 tons of 
ore is in sight, it is said. The average 
content is 9.66 per cent lead and 6.7 
oz. silver. Based on a production of 


150 tons daily, the cost of mining, con- 
smelting ore 


centrating, freighting an 
is estimated at $8 a ton. 
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Work Progresses on New 
Inspiration Leaching Plant 


Concrete Vats Will Have 7,500-Ton 
Capacity—Ore to Be Crushed to 
4 In. for Treatment 


The leaching plant of the Inspiration 
Consolidated Copper Co. at Inspiration, 
Ariz., now under construction, is ex- 
pected to be completed in September, 
1926. The principal part of the ex- 
cavation has been finished and the erec- 
tion of reinforced concrete extensions 
to the fine-crushing unit is now under 





Excavating for the Inspiration leaching p'ant 


This plant, modeled after that at Ajo, will have a capacity of 7,500 tons of mixed 
sulphide and oxidized ore per day 


Unwatering at Grass Valley 


The Golden Center mine, at Grass 
Valley, Calif., has been unwatered, and 
mining is expected to be resumed at 
once. The Idaho-Maryland, which has 
been relinquished by the Metals Ex- 
ploration Co. after the expenditure of 
large sums in exploration, is being 
kept unwatered pending the arrange- 
ment of leases. The Dull mine, in the 
Newtown area, is being kept drained, 
but plans for working have not been 
completed. The New England mine has 
been unwatered, and local reports in- 
dicate that a good showing has been 
exposed in the old drifts. 





Building new concrete ore chutes beneath 
the bins at Inspiration’s old shaft 


way. The plant has been designed by 
A. G. McGregor of Warren, Ariz: 
The general layout will follow closely 
the Ajo leaching plant. There will 
be thirteen leaching vats, 70 x 175 ft. x 
18 ft. deep, contructed of reinforced 
concrete. Each vat will have a ca- 
pacity of 7,500 tons, which also will 


be the daily tonnage treated. Ten 
tanks, each of 450,000-gal. capacity, 
will be used for solution storage. 


These will also be constructed of rein- 
forced concrete. The tank house for 
copper deposition will be arranged 
after standard practice. The tailings 
will be handled by a 15-ton excavator 
and transported over a 24-mile rail- 
road to the dump. A side-dump car 
similiar to the ordinary spoil car will 
be used for this service. Grading will 
amount to 300,000 cu.yd.; structural 
steel, 1,600 tons, and reinforced con- 
crete, 42,000 cu.yd. 

It is expected to crush the ore to 
g-in. size in two crushing stages, using 
four 78 x 24-in. rolls in closed circuit 
with vibrating screens. The crushed 
ore will be conveyed directly to the 
leaching vats. 

The structural steel is now being 
fabricated, but no machinery contracts 
have been placed as yet. G. H. Booth 
is in charge of the construction work. 
H. W. Aldrich is metallurgist in charge 
at Inspiration, and G. D. Van Arsdale 
of Los Angeles is consulting metal- 
lurgist. 
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F. W. Bradley Options Fairview, 
Nev., Properties, Is Report 
Possibility of Developing Large Low- 


Grade Enterprise—Ore Contains 
$4 Gold and Silver 
It is reported in Nevada mining 


circles that the F. W. Bradley interests, 
of San Francisco, have obtained work- 
ing options on two properties, the 


Homestake and the Jellineck, in the- 


Fairview mining district, and that work 
has been started. 

The Homestake or Stockton property 
is situated about eight miles southeast 
of Fairview, and on this ground a large 
calcite and quartz vein in rhyolite, at 
times over 50 ft. in width, has been 
drifted on for 600 ft., with a maximum 
depth below surface of 360 ft., in a 250- 
ft. winze from this drift. Most of this 
work was done by the Nevada Wonder 
Mining Co., which company held an 
option on the ground in 1920. A strike 
fault was encountered in the winze and 
drift, which discouraged further work. 
The ore is said to average around $4 
per ton in silver and gold, with occa- 
sional bunches of richer ore along the 
footwall of the vein, but the tonnage 
may be large, and if so, might well 
justify the erection of a large milling 
plant. 

The Jellineck property is situated 
about seven miles southeast of Fair- 
view. Limited development on _ this 
property indicates a large low-grade 
vein in rhyolite, somewhat similar to 
that on the Homestake. 





Canadian Mexican Gold Mines 
Gets Viznaga Property 


The final payment on the Viznaga 
mine at Alamo, Lower California, has 
recently been made by the Canadian 
Mexican Gold Mines, and the company 
is now planning to carry on the develop- 
ment necessary in the lower levels of 
this well-known gold producer. 

Gold mining operations in Lower 
California have been somewhat cur- 
tailed during recent years, but interest 
in the Alamo camp has been renewed 
and is now accentuated by the favorable 
reports of development on various prop- 
erties. The work of greatest magni- 
tude is that just undertaken by the 
Potrero company, which has acquired 
such well-known producers as_ the 
Princessa, Aurora, and San David. 





French Copper Imports Decline 


Raw copper to the amount of 22,310 
metric tons was brought into the port 
of Havre, France, during the first 
quarter of 1925, this being about 12 
per cent less than the total imports 
(25,393 tons) imported during the pre- 
ceding quarter, and about 124 per cent 
less than those for the first quarter 
of 1924. Of the total importation dur- 
ing the first three months of 1925, im- 
ports of raw copper from the United 
States accounted for approximately 73 
per cent. Chile came next, furnishing 
26 per cent. The imports from the 
United States for the quarter de- 
creased 29 per cent from those for the 
final quarter of 1924—from 23,107 tons 
to 16,224 tons, according to Samuel J. 
Fletcher, Consul at Havre. 
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Ore in Ione Mine 


Reports from the Ione mine, located 
near Murray, Idaho, are that more than 
2 ft. of first-class lead-zinc ore has 
been uncovered in the drift on the vein 
and that the showing of ore grows 
better as work advances. The ore was 
encountered at a depth of 125 ft. when 
the drift had been extended 190 ft. 


H. O. Solum is managing the develop- 
ment work. 





























Is This a World’s Record 
for Loading? 


NEW RECORD for power- 

shovel loading at the Chino 
mines of the Ray Consolidated 
Copper Co. in Santa Rita, N. M., 
was made recently. The huge 
electric shovel loaded 3,750 cu.yd. 
of rock in one 8-hr. shift. This 
shovel is a Marion Model 350 E, 
equipped with an 80-ft. steel boom, 
55-ft. dipper handle and 8-cu.yd. 
dipper; twenty-three trains of five 
30-yd. dump cars each were loaded 
and carried to the waste dump in 
the 8-hr. period. This means that 
the 8-yd. dipper was loaded and 
dumped at the rate of once each 
minute for the full eight hours, an 
average that necessitates almost 
ideal loading conditions and permits 
only very little delay in the spot- 
ting of trains and stopping of the 
machinery for adjustment or re- 
pairs. Two men, Ike Kennedy, 
operator or runner, and Harold 
Kelsey, electrician, constituted the 
crew when the record was made 


on the 3 to 11 o’clock shift on 
Thursday, June 25. A total of 
more than 10,000 cu.yd. was 


handled during the full 24-hr. 
period in which Kennedy made the 
record for his 8-hr. shift. 


Reports of Rich Lead-Silver- Ore 
at Darwin, Calif. 


Disclosures of great importance have 
been made at two of the properties of 
the Acme Mining Co., a subsidiary of 
the Continental Development & Reduc- 
tion Corporation, at Darwin, twenty 
miles southeast of Keeler, Calif. John D. 
Fields, consulting engineer, states that 
in glory-hole operations at the Bunco 
Billy property there has been exposed 
a 9-ft. width of sulphide ore that assays 
26.9 oz. silver, 15 per cent copper, 17.5 
per cent lead, and 8.8 per cent zinc. 
This orebody dips to the west on an 
angle of about 45 deg. Lying immedi- 
ately above it there is 4 ft. of carbonate 
ore yielding 7.2 oz. silver, 7 per cent 
copper, 26 per cent lead, and 11.7 per 
cent zinc. In enlarging and straight- 
ening the shaft on the Fairbanks prop- 
erty 3 ft. of galena ore has been dis- 
closed at the 50-ft. point on the footwall 
side of the working. This entire width 
of ore, Mr. Fields states, gives average 
assays of 91 oz. silver and 70 per cent 
lead, with no copper or zinc content. 
Thus far this orebody has been stripped 
up the shaft 20 ft. and down 30 ft. 
The shaft, now down 110 ft. will be 
continued to 125 ft., where a station 
will be cut and stoping started. 
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Numerous Transactions in 
Joplin-Miami Zinc Mines 


New Mill on Vantage Lease—Rogers 
Will Move Lee Burch Mill— 
Much Drilling 


Midsummer finds steady activity in 
the Joplin-Miami district. Some prop- 
erties have been transferred, a few are 
being abandoned, and considerable pros- 
pect drilling is being done. 

O. Rogers, of Webb City, Mo., has 
purchased the Lee Burch mill, now 
located near Four Corners, northwest 
of Joplin, and will tear it down and 
move it to the Parker lease, south of 
Carthage. The move follows several 
months drilling by Rogers on _ the 
Parker lease. 

R. L. Jensen and associates are 
building a new mill on the east portion 
of the Vantage lease, in the Oklahoma 
field. The Vantage company has closed 
down its No. 2 mill for an indefinite 
period and will carry on an extensive 
drilling campaign. 

The Tulsa-Quapaw Mining & Invest- 
ment Co. has taken a drilling option 
on the Jack & Jill mine, near the Kitty, 
southwest of Picher. The Admiralty 
Zine Co. has started its No. 5 mill in 
the northwest Joplin field. The Uni- 
versal Exploration Co., subsidiary of 
the U. S. Steel Corporation, is operat- 
ing a number of drill rigs on the 
Gascho lease, in the Waco., Mo., section 
of the district. B. E. Brown, of Joplin, 
has sold his interest in the Racetrack 
mine, west of Baxter Springs. 


Belgian Zinc Industry’s Profits 
Improved in 1924 


Belgian zinc smelters hope to re- 
place the losses in their intake as a 
consequence of the suspension of 
Australian shipments—due to failure of 
British Board of Trade to renew con- 
tracts—by receipts from British Co- 
lumbia, the Coeur d’Alenes and Mexico. 

Directors’ report on 1924 operations 
of Vieille-Montagne, Belgium’s largest 
zinc smelting and rolling company, says 
that nation’s output has increased from 
148,080 tons in 1923 to 162,990 in 1924, 
but is still below the 1913 figure of 
194,560 tons. Nevertheless, Belgium is 
second in list of producing nations, hav- 
ing passed Germany, being now ex- 
ceeded« only by the United States. 
After devastation caused by the war, 
development of plants in Belgium and 
France has been rapid. 

The following table shows Vieille- 
Montagne zinc output in metric tons 
of 2,204.6 lb. each: 


pAb ree 104,265 1923 ...... 73,000 
G21. io: xe sae eee 1924 wesece $5,000 
POSS. Seeces 63,464 


The company has smelting furnaces 
and rolling mills in Belgium, France, 
England and mines in Algeria, Tunis 
and Spain. Representatives have been 
in Mexico, British Columbia, and the 
United States to study sources of con- 
centrate. 

Net profits for Vieille-Montagne have 
increased from 15,814,000 francs in 1922 
to 26,647,000 francs in 1924. During 
1924 the capital was increased to 12,- 
000,000 francs from 9,000,000. 


ow 
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Ahumada Low-Grade Ore Success-: 


fully Concentrated at Ajo 


A concentrator probably will be 
built by the Ahumada Lead Co. at its 
property in Los Lamentos district, 
Chihuahua. There has been developed 
about 500,000 tons of low-grade ores in 
connection with the high-grade ore in 
the mine. Until recently this class of 
ore was considered to be of little value. 
Tests made in the experimental mill at 
the New Cornelia property at Ajo, 
Ariz., indicate that these low-grade 
lead ores can be successfully treated. 
A 10 per cent ore can be readily con- 
centrated to 30 per cent, and an 18 
per cent to 50 per cent, with a re- 
covery of 90 per cent. The ores con- 
tain some gypsum that causes a foam, 
but this difficulty has been overcome. 
This ore is very friable and a ball mill 
will handle, it is believed, about 900 
tons a day. 

The winze recently sunk at the end 
of one of the lead-bearing caves fol- 
lowed the ore downward more than 200 
ft. At the bottom of this winze the 
ore was richer than at any point above, 
both in lead and silver, showing about 
40 per cent lead and about 6 oz. silver. 





Quicksilver Production in 
California 700 Flasks Per Month 


The rate of quicksilver production 
in the United States is now slightly 
more than 10,000 flasks per annum. 
California, Texas, and Nevada are the 
important producing states. California 
is producing more than 700 flasks per 
month, Texas about 125 and Nevada 
from 50 to 60 flasks. Production in 
California is coming from New Idria, 
New Almaden, Cloverdale, Knoxville, 
and Paloma. The Helena and Etna 
mines are being worked, but have not 
reached production; the same is true 
of the Cuddeback property near Teha- 
chapi. Activity in quicksilver mining 
shows a slight increase. During the 
last year and a half fifteen quicksilver 
properties have changed ownership. 
The Guadaloupe, in Santa Clara Coun- 
ty, has been sold and will probably be 
producing in the near future. The de- 
tails of the sale have not been made 
public. 


Dunwell Mines Gets Good Assays 
in New Sunbeam Claim 


According to a statement issued by 
Dunwell Mines, the new discovery on 
the Sunbeam claim in the Portland 
Canal district in British Columbia has 
been traced for 555 ft. by a series of 
open cuts. Assays of average samples 
from the first three cuts give the fol- 
lowing results: 1 ft. of ore gave 0.15 
oz. gold and 238.7 oz. silver; 1 ft. of 
ore gave 0.17 oz. gold and 274.4 oz. 
silver; 2 ft. of ore gave 0.33 oz. gold 
and 270 oz. silver. Sufficient explora- 
tion has not been done as yet to deter- 
mine whether this vein is the northern 
extension of the main Dunwell vein, the 
main workings of which are about 1,000 
ft. away from the nearest opening on 
the new discovery. However, it is 
planned to continue work energetically 
in order to reveal the possibilities. 
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Copper Stocks on July 1 
Lowest Since War 


TOCKS OF COPPER in the 

hands of American producers, 
according to estimates. circu- 
lating in the industry, totaled 
only 85,000 tons on July 1. This 
is the lowest figure at the end of 
any quarter since the war. The 
previous low mark was reached on 
July 1, 1923, when stocks totaled 
98,850 tons, whereas the figure for 
April 1, 1925, was 122,398 tons. 

North and South American pro- 
ducers shipped during the second 
quarter about. 365,000 tons of the 
metal, contrasted with 341,800 in 
the first quarter, and the previous 
record quarterly shipments of 363,- 
350 in the first quarter of 1924. 

Production of refined copper, in- 
cluding Lake, for the second quar- 
ter, is estimated at 330,000 tons, 
against 327,720 tons in the first 
three months. 

The copper on hand at the be- 
ginning of July is equivalent to 
about twenty days’ shipments by 
North and South American pro- 
ducers at the present rate. 

Shipments estimated at an aver- 
age of 121,500 tons a month for 
North and South American produc- 
ers would indicate a world consump- 
tion of copper during the second 
quarter of 1925, it is estimated, 
approximating 150,000 tons a 
month, the highest in the history 
of the industry. 





Moore Mining Co. Plans 
Improvements 


The Moore Mining Co., of Jackson, 
Calif., control of which was acquired 
recently by F. H. Rindge, of Stockton, 
Calif., for $150,000, will spend the 
money to install a double-drum hoist, 
purchased several months ago; to com- 
plete the present shaft to three com- 
partments to a depth of 1,250 ft.; to 
develop the Moore vein northwesterly 
drift; to drive a southeasterly drift in 
the Zeila vein; to sink the main shaft 
an additional 600 ft., and to crosscut on 
the lowest level for new veins. The 
present management remains un- 
changed. Options have been taken on 
adjoining lands, including the South 
Jackson properties, just north of the 
Moore holdings. 


No. 
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Primos Chemical Co. Gets 
Control of Bay Horse 


The sale of control in the Bay Horse 
mine, nine miles from Huntington, Ore., 
to the Primos .Chemical Company of 
Philadelphia, was authorized by the 
stockholders of the U. S.. Metals Co. 
at a special meeting held in Spokane. 

The purchaser will take 60 per cent 
of the stock and in return agrees to 
perform ninety shifts of work a month 
for the first ninety days in driving the 
lower tunnel, which is reported to be 
near ore. 

The first payment, which will be 
$22,000, is to be used in the liquidation 
of a mortgage on the mine, according 
to J. L. Magney, a director. The re- 
mainder of the $250,000 will be used 
in the installation of a mill and the de- 
velopment of the mine. If there is a 
surplus it will be placed in the treasury 
of the U. S. Metals Co. 

To facilitate the transfer of a 60 
per cent interest, the capitalization of 
the U. S. Metals Co. was increased 
from 3,000,000 to 7,500,000 shares, as 
authorized at a meeting a year or two 
ago. The 4,500,000 new shares will go 
to the Primos people and the remainder 
will remain with the present stock- 
holders, it is stated. 





Utah’s Metal Output for 60 Years 
$1,358,738,044 


The total value of gold, silver, cop- 
per, lead and zine produced from Utah 
mines from 1864 up to the beginning 
of the present year amounts to $1,358,- 
738,044, according to figures compiled 
by the U. S. Geological Survey. The 
value of these metals produced in 1924, 
amounting $66,227,637, was slightly 
lower than that of 1923, owing to the 
lower silver prices. 

Figures show that a total of 107,681,- 
084.71 oz. of gold, 489,284,791 oz. of sil- 
ver, 5,272,601,429 lb. of lead, 269,357,- 
867 lb. of zinc, and 3,245,345,650 Ib. of 
copper have been taken from Utah 
metal mines from 1864 up to 1925. 

Despite this remarkable record, Utah 
mines at present are producing a larger 
amount of non-ferrous metals than at 
any time in past history, and many are 
looking to 1925 as a banner year. 

The output of gold, silver, copper, 
lead, and recoverable zinc during 1924 
in Utah is shown by counties in the 
following compilation by V. C. Heikes, 
statistician of the U. S. Geological Sur- 
vey. Output of all metals except gold 
and silver shows an increase. 


Pro- Ore Gold Silver Copper Lead Recover- Total 
duc- treated, OZ. OZ Ib. ). able zine value 
County ers tons lb. 
Beaver..... 8 _ 14,297 673.09 105,671 61,308 2,589,376 40,201 $302,508 
Boxelder 2 70 15.57 542 67 13,165 ; 1,747 
Garfield... . 2 4 9.19 ! ere ; ; 191 
Iron.. saiats 1 23 26 66 11,433 941 
SUA cic 26 232,301 24,602.36 4,285,995 2,486,716 35,079,039 162,138 6,916,265 
Piute.. 2 146 367.41 809 2,091 2,613 8,620 
Salt Lake 36 «12,725,281 102,653.01 2,917,212 236,432,895 75,847,732 11,477,212 41,864,444 
San Juan I 32 27.17 7 567 
Summit 8 273,269 5,036.42 3,343,811 1,306,378 50,863,177 2,535,772 6,749,480 
Tooele. .. 29 90,885 826.92 331,989 403,093 6,615,007 22,860 823,018 
Utah..... . 16 165,797 4,729.82 3,995,901 717,023 47,059,779 72,957 6,638,482 
Wasatch... 5 138,523 7,540.79 2,269,729 778,528 15,829,563 4,251,032 3,321,268 
WOM. ..5:.. Y .. 5.08 I 5, i 106 
Total, 1924. 150 12,752,998 148,824.86 19,137,470 222,138,165 233,910,875 18,562,172 $66,227,637 
Total, 1923. 128 13,640,618 146,486.85 17,253,692 242,373,572 203,447,793 11,330,913 


66,472,911 
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Bureau of Mines Transfer Accomplished 
Without Fuss 


“Carry On,” Says Judge Davis to D. A. Lyon—Mineral Resources 
and Statistics Division Also Changes Allegiance to Commerce 


O FORMALITIES surrounded the 

transfer of the Bureau of Mines 
trom the Interior Department to the 
Department of Commerce on July 1. 
Dorsey A. Lyon, the acting director, 
on that day was an early caller at the 
office of the Secretary of Commerce, 
where Judge S. B. Davis, the depart- 
ment’s solicitor, is holding forth in the 
absence of Secretary Hoover and As- 
sistant Secretary Drake. Judge Davis 
informed Dr. Lyon that he had no in- 
structions to give him, other than to 
state that he was to continue his work 
just as he would have done had the 
transfer not taken place. Judge Davis 
affixed his signature to the documents 
that require the approval of the Secre- 
tary at the beginning of the fiscal year, 
and the Bureau of Mines became an in- 
tegral part of the Department of Com- 
merce. 

The transfer of the Mineral Re- 
sources Division of the Geological Sur- 
vey to the Bureau of Mines was accom- 
panied by an informal assembly of the 
personnel of the Mineral Resources Di- 
vision in the meeting room of the Bu- 
reau of Mines, where F. J. Katz, the 
head of the division, introduced each 
member of his staff to Dr. Lyon. Dr. 
Lyon welcomed them into the bureau. 
He expressed the opinion that the 
breaking of the immediate ties with 
their associates in the Geological Sur- 
vey naturally was a matter of regret to 
them, but he gave it as his opinion that 
they would find just as worth-while 
friends among the members of the Bu- 
reau of Mines, so that they would gain 
rather than lose, as there is going to be 
no interruption in the very close con- 
tacts between the two bureaus. He also 
expressed the thought that their work 
might become even more interesting, as 
the division is made up of those accus- 
tomed to deal with economic phases of 
the industry, which now is to be em- 
phasized as much as possible. » 

Mr. Katz, on behalf of the members 
of his division, assured Dr. Lyon. that 
he might count upon the same degree 
of loyalty which they always had given 
the Geological Survey. He declared 
that the division is proud of its record, 
which has been made possible only 
through the hearty co-operation of every 
member of the staff, and that all are 
determined to maintain the standard 
which they have built up. 

In the Bureau of Mines the title of 
the division will be that of “Mineral Re- 
sources and Statistics.” Mr. Katz will 
report directly to the assistant to the 
director. This classification of the new 
division is a temporary one. There is 
no desire to make it permanent until 
the views of Secretary Hoover’s ad- 
visory committee can be obtained. 

Due to the absence of Secretary 
Hoover, there has been some delay in 


launching the work of the advisory 
committee, of which J. V. W. Reynders, 
the president of the American Institute 
of Mining and Metallurgical Engineers, 
is chairman. Secretary Hoover before 
leaving Washington had expressed the 
desire that the committee be represen- 
tative of the organizations immediately 
concerned with the work of the Bureau 


of Mines. After his departure an 
analysis of such organizations de- 
veloped a long list. Representations 


were made on behalf of several or- 
ganizations to the effect that they 
should be recognized in that connection. 
This situation has presented something 
of a problem. Mr. Hoover’s assistants 
recognize that he wants the committee 
to be broadly representative of the in- 
dustries concerned, but at the same 
time they are faced with the necessity 
of preventing an expansion of member- 
ship to the point where the committee 
would be unwieldy. Those difficulties, 
however, are about to be ironed out, as 
this is written, and a call for a meeting 
is imminent. It is recognized as being 
highly desirable for the committee to 
be working in the absence of Secretary 
Hoover, so that its perfected recom- 
mendations may be laid before him on 
his return about Aug. 1. 

The American Mining Congress has 
named L. S. Cates, its president, as its 
representative on the committee. James 
F. Callbreath, the secretary of the Con- 
gress, has been designated as his al- 
ternate. The National Coal Association 
has named J. B. Bradley to serve on the 
committee, while the United Mine 
Workers have selected Philip Murray. 
H. Foster Bain also is to be a member 
of the committee because of his inti- 
mate knowledge of the bureau’s work. 
As this is written, the other organiza- 
tions that will be asked to designate 
members of the committee have not 
been determined upon finally. 





Ebenstein Mill Burns; Euterpe 
Finishes Reconstruction 


The Ebenstein mill of the Chanute 
Spelter Co., located near Baxter 
Springs, Kan., in the Joplin-Miami field, 
was destroyed by fire on the evening 
of June 20. It was a 300-ton plant, 
valued at $60,000, and had not been in 
operation for several months. It was 
electrically equipped throughout. The 
Chanute Spelter Co. is a subsidiary of 
the American Metal Co. 

The Euterpe Mining Co. has com- 
pleted its third mill on its lease near 
Baxter Springs, Kan., in the Joplin- 
Miami district. Its two other mills, on 
the same lease, were lost by fire. The 
mine was rapidly becoming a fine pro- 
ducer when the last fire occurred. O. 
A. Weaver, of Joplin, is superintendent. 
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Sharp Curtailment in Joplin- 
Miami Zinc-Lead Field 


URTAILMENT of output in 

the Joplin-Miami zine and lead 
district on account of the Fourth 
of July holiday was greater this 
year than in most years, amount- 
ing, according to estimates, to 
about 5,000 tons for the week 
ended July 4 and 8,000 tons the 
succeeding week. 

Most of the mines closed down 
Thursday, July 2, or Friday, July 
38, and while some of them started 
up again on Monday, July 6, many 
remained down for a week and 
some longer yet. 

The O. M. Bilharz Mining Co. 
closed its three mines July 2 and 
will not reopen them until August 
1. The Eagle-Picher Lead Co., the 
Consolidated L. & Z. Co., and the 
Underwriters Land Co. planned to 
keep their twenty-five properties 
idle until July 13. The Federal 
Mining & Smelting Co., the 


Vinegar Hill Zine Co., the Ad- 
miralty Zine Co., and the Golden 
Rod M. & S. Co., all heavy pro- 
ducers, planned to close for an 
entire week. 





Growing Activity in Non-Metallics 
in Southern California 


Los Angeles is becoming quite a 
ceramic center, F. J. Katz, head of the 
Mineral Resources Division of the U.S. 
Geological Survey reports on his return 
from a visit to the Western offices of 
the Survey. As a result the production 
of non-metals is being stimulated in 
southern California. 

Several factors are operating, Mr. 
Katz says, to build up a market for 
the non-metallics in southern Cali- 
fornia. High freight rates more than 
any other thing are tending to build up 
local manufacturing. The growing 
population now offers a broad market. 
Both electric power and fuel oil are 
cheap. 


Mansfeld, German Copper 
Producing Company, Lost in 1924 


The Mansfeld Aktien Gesellschaft, 
of Eisleben, Germany, leading producer 
of copper from native ores, has re- 
ported a loss of 2,721,945 reichmarks 
(approximately $680,000) from _ oper- 
ations in 1924. This enterprise had the 
drawbacks common to German indus- 
try generally, and also the falling 
price of copper. Plans to shut down 
the copper mines were abandoned upon 
the receipt of a state loan, and at the 
end of the year business improved. 

Production in 1924 increased over 
1928, but the 1923 record was abnor- 
mally small in consequence of indirect 
results of the Ruhr occupation, al- 
though the Mansfeld plants were not 
in occupied territory. The 1924 pro- 
duction of refined copper (some from 
imported ores) amounted to 21,425 
metric tons, and silver production was 
91,381 kilos; the 1923 totals were 
17,124 tons and 70,436 kilos respec- 
tively. 
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West Rand Consolidated Finds 
Good Ore in West Area 


Better Than Average of Reserves— 
Hope to Start Lena and Sissert 
Operations in Russia 


London, June 23—About one-half 
of the 2,000-odd claims of the West 
Rand Consolidated lie to the west of 
the big dike that traverses the property 
diagonally from northeast to southwest. 
Hitherto this big western area was con- 
sidered to be almost valueless, develop- 
ments in the upper levels of the west- 
ern shaft (sunk to the west of the dike) 
having failed to disclose payable 
values. A year or two ago a program 
of more extensive exploration in the 
eastern shaft was inaugurated and the 
reef at depth was found to be more 
regular, wider and richer than nearer 
the surface. Consequently it was de- 
cided to deepen the western shaft, and 
the decision of the management ap- 
pears now to have been fully justified, 
for the latest news is to the effect that 
at the twentieth or lowest level the 
340 ft. driven averages 12.7 dwt. over 
64 in. This compares with an average 
of 5.8 dwt. over 50 in. for the whole 
of the ore reserves. The manager, C. 
S. McLean, who two years ago took 
over the post from G. D. Stephen (now 
at the Van Ryn), has had an uphill 
task and his success has_ probably 
doubled the life of the mine. 

Apparently a serious attempt is 
being made to restart operations on the 
mining properties in Russia belonging 
to the Lena Goldfields and the Sissert 
company. It may be remembered that 
an agreement was entered into for the 
consolidation and control of the mining 
enterprises of these two concerns as 
well as of certain other properties, on 
the basis of an exchange of shares. The 
Lena is to increase its capital from 
£1,405,000 to £4,600,000. The Sissert 
property contains forests, copper, gold 
and iron mines, collieries, iron works, 
plant, etc., and production on a large 
scale had been attained in pre-war 
years. This estate will be taken over 
and operated by the Lena, presumably 
under the direction of A. P. Maloze- 
moff, who is technical adviser to the 
company. Sissert shareholders receive 
share for share and pay the expenses 
incidental to the carrying out of the 
scheme. 

No one probably knows more about 
the diamond industry than Ernest Op- 
penheimer, the chairman of the Anglo- 
American Corporation, and his ex- 
planation of the conditions that led un 
to the break with the London Diamond 
Syndicate is very interesting. The 
agreement between the four big 
diamond producers of the Union and 
the London Syndicate terminated at the 
end of 1924, and as the latter refused 
the offer of the former for a renewal 
of the agreement, negotiations were 
broken off. The Anglo-American Cor- 
poration then made an offer on the 
terms demanded by the Union pro- 
ducers to the Diamond Mines of South- 
west Africa for the purchasing of its 
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Silver King Will Add to 
Flotation Equipment 


RELIMINARY work for the 

construction of an additional 
500-ton flotation unit at the con- 
centrator of the Silver King Coali- 
tion Co., at Park City, Utah, has 
been completed. The new plant 
will be built of steel and concrete 
and when completed will represent 
an investment of approximately 
$75,000. Considerable significance 


is attached to the announcement, 
owing to the large amount of 
second-class ore the Silver King is 


producing—aside from 
high-grade production. 

The new unit will include also a 
fine-grinding plant, which is ex- 
pected to be put in operation in 
October. 

The company decided on the new 
plant after many months of experi- 
ment and a material improvement 
in net recovery is expected. 


its large 





output and, at the same time, extended 
the offer to the De Beers and Premier 
companies. The Southwest Africa com- 
pany accepted, but the others did not. 
Afterward the remaining members of 
the syndicate purchased the Union pro- 
duction, possibly on better terms from 
the producers’ point of view than those 
offered by the Anglo-American. 

In view of the mineral possibilities 
of British Guiana, it is interesting to 
note that H. G. Cobbe, who represented 
that colony at Wembley, where a 
diamond-washing plant was on view, 
has just left for Georgetown en route 
for the mining field. I understand his 
mission is to inspect a gold-mining 
proposition. 


German Metal Consumption 
Shows Large Gain in 1925 


Germany’s non-ferrous metals con- 
sumption thus far in 1925 has in- 
creased enormously compared with last 
year, according to W. T. Daugherty, 
trade commissioner at Berlin. The 
local electrical industry is well em- 
ployed, cable works have large orders 
from the postal administration, accu- 
mulators works are busy, although 
there is marked falling off in activity 
of the rolling mills and galvanizing 
plants. Sales of the metal futures on 
the bourses, which opened April 20 in 
Berlin and Hamburg, have not been up 
to expectation, however. 

The increased consumption is indi- 
cated by the following import figures 
for the first quarters of 1924 and 1925: 


First Quarter First Quarter 
J 


924 1925 
Metal (Metric Tons) (Metria Tons) 
Copper sige a «gee 57,498 
p OOS BP Pe ee 4,481 40,669 
PN 5 isi koo aces ce oan NS 6,875 129,814 
oh ree cecerss atcacc 1,713 3,540 
AIGMINUM ..cccecs 855 2,814 
ry ree 105 $51 
Antimony ........ 223 728 
PEEVE % 6 eee e dean 23 300 


Out of copper imports in the first 
quarter of 1925, 47,585 tons, or 82 per 
cent, originated in the United States; 
lead, 13,290 tons, or 32 per cent; zinc, 
4,768, or 16 per cent; tin, 200, or 6 per 
cent; nickel, 34, or 4 per cent. 
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Toronto Letter 


By Our Special Correspondent for 
Northern Ontario 





J. H. Stovel, New Manager, Will 
Push “W A D” Development 


Shaft to Go to 400 Ft.—New Finds in 
South Lorrain—Nipissing Dividend 
Only 3 Per Cent 


Toronto, July 3—The Messrs. Went- 
worth, Anderson and Davis, of the 
“W AD” syndicate of northern Mani- 
toba, are visiting the company’s prop- 
erties; they are accompanied by A. D. 
Miles, of the Anglo-Canadian Explorers, 
which is an exploration company for 
John Taylor & Sons, of London. An 
arrangement has recently been com- 
pleted whereby the Anglo-Canadian Ex- 
plorers will gradually acquire a half 
interest in the Central Manitoba group 
of the “W AD” holdings and will par- 
ticipate in the development of the other 
properties owned by the syndicate. J. 
H. Stovel, superintendent of the mining 
division for E. J. Longyear & Co., has 
been appointed manager of the “W A D” 
property to succeed the late N. H. 
Emmons, 2d. The shaft on the central 
Manitoba group is now down 200 ft. 
and will be continued to a depth of 
400 ft. Diamond drilling is also being 
carried on, and although no official 
statement has been made, it is under- 
stood that results have been very satis- 
factory. 

The Mining Corporation has recently 
made several new discoveries on its 
South Lorrain property, where veins 
varying up to 18 in. in width and carry- 
ing ore up to 3,000 oz. of silver have 
been found. New discoveries have also 
been made on the Cobalt Lake property 
in Cobalt. Several veins showing high- 
grade ore have been found. Very little 
work has been done on them as yet, but 
they are of interest not only to the 
Mining Corporation but also to the 
McKinley property adjoining, as it is 
probable that some of these veins will 
be found on the McKinley ground. 

The McKinley has also made two new 
discoveries on its own property, one 
on the 350 level showing 2 in. of 8,000- 
oz. silver ore and another on the 75 
level showing 2 in. of 5,000-oz. ore. 
The company is developing an interest- 
ing section of the property that has 
been explored to only a limited extent. 
While the area is not large, it does not 
require much acreage in the Cobalt 
district to produce substantial quan- 
tities of silver. On the Princess prop- 
erty, adjoining the McKinley, which 
consisted of seventeen acres, only a 
portion of which was mineral bearing, 
the total production was about 6,000,000 
oz. The Coniagas produced more than 
30,000,000 oz. from a single forty-acre 
claim and on the original LaRose claim, 
more than 17,000,000 oz. came from a 
very few acres. 

The Nipissing Mining Co. has de- 
clared the regular quarterly dividend 
of 3 per cent, payable July 20. It is 
now apparent that the company does 
not purpose to continue the bonuses 
that were formerly paid and_ that 
amounted to 6 per cent for the year. It 
is understood that earnings are now 
only a little more than the regular divi- 
dend requirements. 
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Situation at the Mines 
By Arthur B. Parsons 


Assistant Editor 


URTAILMENT in production of zinc, copper, and iron 

and, to a less extent, of lead, is the feature of the 
current situation in the metal-mining industry. On the 
other hand, exploration, prospecting, and development are 
unusually active; and with satisfactory smelter returns 
based on reasonably high metal quotations, miners of the 
non-ferrous metals are fairly prosperous. Iron mining is 
depressed by a low price and limited demand. Copper at 
13§c. does not spell dividends for all the companies that are 
producing today, but that figure, as indicated in the accom- 
pauying table, is better than at any time since March. Zinc, 
likewise, shows a slight improvement over the last few 
months. Lead and silver were higher in June than in May, 
but lead has not been returning the producer of ore quite as 


much so far in July. Still, there is no complaint voiced at: 


8c. lead and 69c. silver. 








Average Metal Prices 


Period Copper Lead Zinc Silver 
PERRET 550.5055 560 seine 14. 463 9.428 7.480 68.472 
March..... RN a ee 14.004 8.914 2.349 67.808 
BOS. ices icc cue cons s3/ eRe 8.005 6.985 66. 899 
_ See a eee nee 13.347 7.985 6.951 67.580 
MOE ois ocukonwees cua Chee 8.321 6.99 69.106 
July (first week)........ 13.643 8.055 7.08) 69. 300 














Labor—The labor supply seems adequate, the only com- 
plaint being a mild one from Arizona, where more good 
underground workers, both Mexican and American, could 
find employment. There have been no recent changes in 
wage scales, nor agitation for increases. Ordinarily the 
arrival of summer gives rise to an exodus of workers from 
the mining camps, with a consequent cry of shortage. That 
such a situation seems not to have materialized this year 
may be accounted for partly by the existing depression in 
other industries that offer opportunity for the class of men 
who work in the mines, and partly by the constant im- 
provement in working conditions in the mines. Mechanical 
ventilation, in particular, has been given increasing atten- 
tion, and this lessens the urge of the miner to get out on a 
fresh-air job during the summer. Still a third factor is the 
growing use of mechanical devices for handling ore; not so 
many men are required to produce a given tonnage. 


Copper—How much further the purported reductions in 
rates of copper production will affect aggregate output is 
hard to say. At any rate, the estimated mine output for 
the United States during May was 5,000 tons less than that 
of March, and a reduction of 10,000 tons in the world pro- 
duction of blister copper in the same period is estimated 
by the American Bureau of Metal Statistics. Expected 
reductions by the Phelps Dodge Corporation materialized 
neither at Moctezuma nor in Arizona during June. Calumet 
& Arizona, and New Cornelia, between them, cut by about 
500 tons, and Old Dominion output was materially lower 
than in May. The Iron Cap Copper Co. has shut down its 
concentrator at Globe, Ariz., and will confine production to 
direct smelting ore. 

In Michigan, on the other hand, the total production of 
6,650 tons is 425 tons above the May record. Calumet & 
Hecla accounted for most of the increase, in part from its 
new Tamarack reclamation plant, where low-cost copper is 
made. As was anticipated, the production of the Union 
Miniére is being augmented as a consequence of the coming 
of the dry season, which facilitates operations in the Belgian 
Congo tropics. Mt. Morgan, in Australia, is contributing 
to production 500 tons per month, much more than in the 
early months of the year. Everything points to the conclu- 
sion that Anaconda and the companies it dominates are 
carrying out the announced plan of cutting drastically the 
high production rates of the first quarter of the year, when 
the Butte mines were outputting about 11,750 tons monthly. 
The Mason Valley copper smelter at Wabuska, Nev., is to be 
blown in as soon as the mine and mill are in regular opera- 
tion. A second unit to the Granby concentrator at Anyox, 
B. C., is planned for early erection. 


Zinc—Zinc-lead producers in the Joplin-Miami district in 
recent years have observed the Fourth of July season fit- 


tingly by declaring their independence of the ore buyers, 
This has manifested itself in the shutting down of mines, 
a move calculated to decrease the stock of “jack’’ at the 
concentrators and improve the price. This year most of 
the mines have suspended for at least a week and many for 
a two-week period. A net “loss” in production of about 
15,000 tons is expected. On resumption, about 150 plants 
will be in operation, making about 14,000 tons of zine con- 
centrate per week, compared with 18,000, the maximum 
reached during early part of the year. The value of zinc 
and lead concentrate shipped from the district up to July 1 
was $27,400,000. If the rate is maintained during the 
second half of the year, the high record of $41,000,000, made 
in 1924, will be surpassed by $13,000,000. 

In the Rocky Mountain region production of zinc ore from 
several small properties is increasing. Although these 
activities do not have any great effect on the gross current 
production, they indicate the growing interest in zine and 
“complex” ore mining. The plant of the Combined Metals 
Co., at Bauer, Utah, is making 1,500 tons per month of zinc 
concentrate and leached zinc-bearing residue from Pioche, 
Nev., ores; the Midvale concentrator of the United States 
S. R. & M. Co.—where, incidentally, a new $750,000 zinc 
plant is being erected—is turning out an equivalent amount; 
and from its Tooele plant the International Smelting Co. is 
said to produce 5,000 tons of concentrate per month from 
ores from Park City and one or two Colorado camps. 

Lead—The lessening of the lead production rate arises as 
an incident to the curtailment of zine mining in the Joplin- 
Miami district and from some reduction in rates by small pro- 
ducers elsewhere. At the same time new lead-mining activ- 
ities are reported in the far West. The Acme Mining Co. is 
said to be developing good lead ore in the Darwin district in 
California, and in Nevada the Chalk Mountain Silver Lead 
Mines Co. has shipped eighteen cars of $90 ore. The Lead- 
ore Mining Co., operating in Lemhi County, Idaho, will in- 
crease the capacity of its plant from 50 to 150 tons per 
day. A new flotation plant has been put in operation by 
the Sheldon Mining Co. at Walker, Ariz.; the Ahumada Lead 
Co., of Chihuahua, has developed a process for treating its 
low-grade ores and probably will erect a concentrator to 
treat large reserves of second-class ore. An excellent show- 
ing of lead-silver-zine ore similar to that in the neighboring 
Sullivan mine of the Consolidated M. & S. Co. has been 
opened in the Stemwinder mine in British Columbia. 


Silver—There is small change in the world rate of silver 
production. Developments in northern Ontario are favor- 
able. In the South Lorrain area discoveries in the Frontier 
property have been particularly promising; new orebodies 
are reported in the Walsh property of the Tonopah Mining 
Co. at Gowganda, and at Cobalt there are first class 
showings in the new Nipissing shaft and in the McKinley- 
Darragh mine. Utah silver camps are flourishing. A new 
flotation unit is to be added to the Silver King Coalition 
concentrator at Park City, and in the same camp a new 
aérial tram is to be built from the Judge mill to the railroad. 
Production from the Tintic district is at a high rate and 
exploration is active. Silver output in Tonopah is recover- 
ing slowly from the effects of the sharp curtailment by the 
Tonopah Extension. The Primos Chemical Co. has acquired 
control of the Bay Horse silver mine near Huntington, Ore., 
and will build a mill. 


Gold—Gold production in northern Ontario continues its 
upward swing, the total output for June, estimated at 
$2,650,000, being another new record. In California the 
Argonaut finally has closed the deal whereby it obtains the 
Plymouth mine, and is now operating it. A transaction that 
may develop into something of importance is the bonding 
of two groups of claims in the Fairview district, of Nevada, 
by F. W. Bradley and associates. 


Iron—Early estimates of ore shipments from the Lake 
Superior iron-mining region have been reduced to 50,000,000 
tons for the current season. Although this is 7,000,000 tons 
above the record of 1924, independent producers are facing 
an 80c. cut in the price of ore, and are earning very littie 
or nothing. 
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Societies, Addresses, and Reports 





Explorations in Northern Alaska 
Continued 


Search for Oil Goes On in Naval Petro- 
leum Reserve No. 4—Further 
Word Expected in September 


A two-months old letter sent from 
Kotzebue, Alaska, by Gerald Fitz- 
Gerald, in charge of the geologic and 
topographic party that left Washington 
last February to continue surveys in 
Naval Petroleum Reserve No. 4 in 
northern Alaska, has just been received 
by the U. S. Geological Survey. This 
letter, dated April 10, is a mute wit- 
ness to the remoteness of the region 
from which it came. 

The party made the trip from 
Nenana, on the Alaska Railroad, to 
Kotzebue, a distance of about 700 miles, 
by dog teams in twenty-seven days. 
In spite of storms and bad weather, 
they were on the trail every day ex- 
cept one, so that the average daily run 
was more than twenty-five miles, and, 
according to Mr. FitzGerald, on one day 
they made a run of forty-seven miles. 

Kotzebue is a little settlement on the 
eastern shore of Kotzebue Sound, a 
short distance north of the Arctic Circle, 
and its white population usually con- 
sists of a trader, a missionary, a school 
teacher, and at most possibly half a 
score of others. It is near the mouth 
of Noatak River, one of the large 
streams that flow from the region far 
back in the mountains of northern 
Alaska. This river is the route the 
surveyors followed in going into the 
naval petroleum reserve. 

Mr. FitzGerald and party planned to 
go up the Noatak and one of its tribu- 
taries, the Kugururok, 150 to 200 miles 
to find a pass across the Brooks Range, 
which forms the northern divide of the 
Noatak basin. On the north side of the 
range is the headwater region of 
Utukok River or some other stream 
that flows northward into the Arctic 
Ocean. The party was probably well 
across the mountains before the spring 
break-up of the ice, which in this region 
usually happens between May 15 and 
25. The explorers carried with them 
enough supplies of food and equipment 
to last them the next five months, while 
they are working in the reserve. These 
supplies made a load of nearly two 
tons in addition to a canoe, which the 
party will use during the open season 
in traversing the streams of the region. 

As the party will be entirely out of 
reach of communication until Septem- 
ber, probably nothing further will be 
heard from them until they return in 
the fall. In fact, it is doubtful whether 
they will even see any natives after 
they leave Noatak River until they ap- 
proach the coast in September. Besides 
Mapping geologically and topographi- 
cally several thousand miles of hitherto 
unsurveyed or unexplored country, they 
Should add materially to the knowledge 
not only of the immediate problem with 
which they are principally concerned— 
the search for petroleam—but also of 
the general features of a tract of coun- 
try probably as large as the State of 


Massachusetts, into which, so far as the 
Survey records show, no white man has 
ever stepped. 

The party was thoroughly equipped 
to meet all the conditions that can be 
anticipated, and the leader is especially 
conversant with the country and the 
conditions of work, for this is his third 
trip into the naval petroleum reserve, 
and he has also served several years 
as a member of the Geological Survey 
in Alaska and the United States. 

W. R. Smith, the geologist of the 
party, is a graduate of Johns Hopkins 
University, and although this is his first 
year north of the Arctic Circle, he has 
served several years on the Survey in 
examining and reporting on the pos- 
sible presence of petroleum in parts of 
the Alaska Peninsula. 

W. R. Blankenship, who was with the 
Survey parties in the naval petroleum 
reserve in 1924, and F. E. Delzene, 
one of the champion dog drivers of 
Seward Peninsula, are with the party 
as camp assistants. Probably one or 
more Eskimos and their dog teams 
were hired at Kotzebue or at the mis- 
sion on the lower Noatak to assist the 
party in freighting supplies to the place 
where the real work of surveying new 
country was started. 


Aid for Mineral Development 
in South Africa Proposed 


In spite of the great value of 
South Africa’s present mineral produc- 
tion, it is believed that with the stimu- 
lation of production, the removal of 
obstacles to exploitation and develop- 
ment, and the greater utilization of the 
Union’s raw mineral wealth through 
local manufacture, the mineral output 
could be greatly increased. This is the 
opinion of a committee of government 
experts who have been studying for the 
past year these aspects of the mining 
industry and its resources, according to 
the trade commissioner at Johannes- 
burg. 

Up to date only goid, diamonds, 
cement materials, copper, and tin have 
been extensively exploited. Partial or 
intermittent exploitation has been 
devoted to a long list of products, in- 
cluding antimony, arsenic, asbestos, 
clays, corundum, glass. sand, lead, 
magnesite, manganese, marble, mineral 
ocher and paints, ornamental stones, 
phosphates, soda, sulphur (pyrite), tale 
and vanadium. So far silver, mercury, 
tungsten, and some other minerals have 
been discovered only in_ negligible 
quantities, if at all. 

The committee has recommended 
that the government should continue 
to organize assistance through the 
identification of rocks and minerals, 
cheap assays and analyses, geological 
information and advice, and larger ap- 
propriations for general mineral in- 
vestigation. Direct financial invest- 
ment or aid is not considered necessary, 
nor is financial help to prospectors. It 
advises, rather, that the state should 
aid by promoting such basic conditions 
as will stimulate the investment of 
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private capital, which should in the 
early and costly development period be 
free from taxation on supplies and 
equipment, either by tariffs or freight 
rates. Indirect assistance of several 
types is also recommended, such as low 
freight rates, both rail and ocean, 
bounties, protective tariffs, and pub- 
licity. 

In addition, the committee has given 
consideration to the removal of existant 
obstacles that now hamper the expan- 
sion of mineral development, and recom- 
mends that the laws now governing 
land owners and prospectors in the 
Transvaal should be altered so as to 
permit free prospecting under adequate 
safeguards, and that claim licenses 
should also be revised. Another serious 
obstacle to mineral development is that 
in all grants of government land issued 
since 1903, and even in many issued 
prior to that year, the mineral rights 
are reserved to the crown. As a result, 
on about 5,400,000 acres the rights have 
been locked up between 1912 and 1920. 
Marketing problems are often an ob- 
stacle, while the attraction of capital 
for investment could be improved 
through alteration of taxation. The 
lack of roads, organization among pro- 
ducers, and adequate information were 
also discussed in the report. 

At present the domestic consumption 
of minerals produced in South Africa 
is limited, but is capable of expansion 
principally through government pur- 
chases and the establishment of branch 
factories of oversea enterprises. The 
gold industry and the distillation of 
oil shale are put forward as presenting 
promising fields for domestic industrial 
development in view of their outstand- 
ing importance, both actual and 
potential. 

How far this large program will be 
embarked upon by the government can- 
not be forecast. At the same time, the 
report has served to focus attention 
upon the fundamental importance to 
South Africa of her abundant mineral 
resources and the necessity for their 
further development. 


Western Australia Studying 
Gold Mining 


The State Government of Western 
Australia, on coming into power, an- 
nounced its intention of appointing a 
royal commission to investigate and re- 
port on the conditions now in operation 
for mining and treatment of gold ores 
and on various other subjects cognate 
to the industry. Charles Kingsley 
Thomas, a mining engineer, late of 
South Africa, has been appointed royal 
commissioner and he is now engaged in 
investigating the problems on which he 
is to report. 


Mining Congress to Issue 
News Letter 


The American Mining Congress has 
established a biweekly news letter 
which it will send to such periodicals as 
desire it. In this it will give mining 
news from Washington, particularly as 
to the activities of its own organization. 
It is said that it will not be a propa- 
ganda service. 
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Men You Should Know About 





Dwight E. Woodbridge, of Duluth, 
has spent the past two weeks in Detroit 
on iron ore business. 

E. O. Ulrich, of the U. S. Geological 
Survey, is in Europe to make a study of 
the Paleozoic sections. 

George F. Stott has succeeded R. E. 
Wadleigh as superintendent of the 
Holly Consolidated at Eureka, Nev. 

Hans Lundberg, field manager for 
the Swedish American Prospecting Cor- 
poration, has been visiting southern 
California, Arizona, and Texas. 

W. E. Defty, of Phoenix, Ariz., wl! 
be in Canada for a couple of months. 
His address during July and August 
will be Victoria, B. C., Canada. 

John L. Bray, professor of metal- 
lurgy at Purdue University, is engaged 
in a study of Indiana coals for the 
Engineering Experiment Station. 

Dr. Roy Cross and Dr. Walter Cross 
of the Kansas City Testing Laboratory 
are now connected with the Industrial 
Testing Laboratory of Los Angeles, 
Calif. 

Jules Labarthe, metallurgical 
neer, of San Francisco, recently re- 
turned from a trip to Mexico City, 
where he looked into certain smelting 
problems in connection with the treat- 
ment of Mexican ores. 

Martin Schwerin, of Tucson, Ariz., 
returned to Tucson from Costa Rica, 
via New York, after having examined 
the Aguacate mines of Costa Rica, 
Central America. 


engi- 


N. H. Getchell, general manager of 
the Betty O’Neal mines at Battle 
Mountain, Nev., has returned to the 
mine from a trip into Arizona and 
southern California. 


J. B. Mertie, Jr., and his Geological 
Survey party have started down the 
Yukon River from Dawson to make 
geologic examinations in the vicinity 
of the international boundary. 


William Porri, formerly manager of 
the New Dominion Copper Company, 
at Globe, Ariz., is leaving for Alamos, 
Sonora, Mexico, where he will manage 
the properties of the Alamos Silver 
Mining Co. 


Hugh Rose, managing director of the 
Goldfields American Development Co., 
Ltd., of which the Comstock Merger 
at Virginia City, Nev., is a subsidiary, 
was recently in Virginia City from his 
Mexican headquarters. 


C. H. Abeling, construction engineer 
and metallurgist, has completed the re- 
construction of the Tetreault mill, in 
Porteneuf County, Quebec, for the Brit- 
ish Metal Corporation (Canada), Ltd., 
and has accepted the position of mill 
superintendent with the California Zinc 
Co., at Winthrop, Calif. 


Edward H. Orser, consulting mining 
engineer and geologist, 509 Federal 
Building, Toronto, Ont., is engaged in 
making an extensive examination of the 
property of the Abitibi Mines, Ltd., 
in the Lighting River area, with a 
view toward planning a thorough pro- 
gram of exploration this year. 


James MacNee, Jr., of the Balbach 
Smelting & Refining Co., Newark, N. J., 
has been elected a director and secre- 
tary and treasurer of the Stotter Metal 
Co., of Cleveland, Ohio. He will rep- 
resent the Balbach interests in the 
working arrangement which has been 
completed between the two companies. 

P. E. Barbour has announced his 
resignation as assistant secretary of 
the American Institute of Mining and 





Colonel Percy E. Barbour 


Metallurgical Engineers and as editor 
of Mining and Metallurgy. 

G. R. Lyman, general sales manager 
of the Taylor-Wharton Iron & Steel 
Co., has resigned, effective May first. 
G. R. Hanks, formerly superintendent 
of the High Bridge plant of this com- 
pany, has been appointed assistant to 
the president, with full charge of all 
sales. Stanley Apgar has been ap- 
pointed plant superintendent. 


G. C. Klugg, of Bewick, Moreing & 
Co., who has been closely connected 
with Western Australian, Broken Hill, 
and Queensland mining and metal- 
lurgical interests, was in March and 
April last visiting various mining cen- 
ters of the Australian Commonwealth. 
Mr. Klugg’s headquarters are in Lon- 
don, whither he returned in May. 


W. W. Jourdin, chief electrical engi- 
neer for the Inspiration Consolidated 
Copper Co., has returned to Miami, 
Ariz., after a stay of several months in 
New York City, where he has been en- 
gaged in designing new equipment for 
the Andes Copper Co., which is spend- 
ing approximately $40,000,000 on new 
construction at its property in South 
America. 


In this column in the issue of July 
4, in relation to a visit by Thomas 
J. Ryder and E. DeGolyer, of the 
Rycade Oil Corporation, to the com- 
pany’s holdings in the Gulf Coastal ter- 
ritory, it was stated that the Rycade 
was a subsidiary of the Dutch Sheil. 
That was an error. The Rycade is 
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not a subsidiary or in any way affiliate 
with the Dutch Shell interests. 

R. E. Hanley, who has been superin. 
tendent of the Mammoth mine, has sue. 
ceeded O. J. Egleston, of the Mammoth 
Copper Co., as general manager. Mr, 
Egleston has been transferred to Nome, 
Alaska, where he will be in charge of 
certain work in the new dredging in. 
terests of the U. S. Smelting Co. John 
Preichler, chief accountant of the Mam- 
moth Copper Co., will also be stationed 
at Nome. 

Alexander Anderson, of Fullerton, 
Calif., is operating several new devices 
for obtaining data on underground con- 
ditions in the deep oil wells of that 
state. Mr. Anderson’s inventions in- 
clude apparatus for accurately survey- 
ing the underground course of oil wells 
and apparatus and methods for taking 
oriented core samples at the bottom of 
a rotary hole. Another branch of his 
work is a new method of handling im- 
pression blocks and fishing tools in oil 
wells. 

For the first time in many years, a 
mining man has been appointed to the 
Michigan State Tax Commission. The 
new member is Charles H. Baxter, of 
Loretto, on the Menominee iron range. 
He was appointed by Governor Groes- 
beck for a term of two years at an 
annual salary of $5,000. Mr. Baxter, a 
graduate of the Michigan College of 
Mines, is well known throughout the 
mining districts of Michigan. He has 
been mine superintendent of the Loretto 
property for a number of years and 
for the past sixteen years has served 
as a member of the Dickinson county 
board of supervisors. 


Douglas Lay has been appointed resi- 
dent mining engineer for the No. 2, or 
northeast, district of British Columbia, 
in the place of John D. Galloway, who 
some months ago was promoted to the 
position of Provincial Mineralogist. For 
many years Mr. Lay was the general 
manager of the Josie mine, for the 
Le Roi No. 2 Mining Co., of London, 
and he held the position until the mine 
was sold to the Consolidated Mining & 
Smelting Company. Mr. Lay has done 
some important research work in con- 
nection with the treatment of the Ross- 
land ores, and he has_ contributed 
articles on this and other subjects to 
the leading technical journals. 





Obituary 


William Mudge, general foreman at 
the Chino mines of the Ray Consoli- 
dated Copper Co. in Santa Rita, N. M, 
failed to rally after an operation for 
kidney trouble, and died in the Santa 
Rita hospital the night of June 25. He 
is survived by his wife and three small 
children. Mr. Mudge went to Santa 
Rita following the closing of the Mesabi 
Iron Co. at Babbitt, Minn., about a year 
ago. He had gained the respect of his 
fellow workers, and he and his family 
leave many friends in Santa Rita who 
are sadly grieved over his untimely 
demise. His family accompanied the 
body of Mr. Mudge to St. Paul, Minn., 
where the Masonic fraternity, of which 
he was a member, conducted funeral 
services. 
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Recent Technical Publications 


Reviews, Abstracts, and References 





Mineral Resources—Recent separates 
of the “Mineral Resources” series, ob- 
tainable on request from the U. S. 
Geological Survey, Washington, D. C., 
include: “Gold, Silver, and Copper in 
South Dakota and Wyoming in 1923,” 
5 pp. by C. W. Henderson; “Sulphur 
and Pyrites in 1924,” 5 pp., by Helena 
M. Meyer; and “Gold, Silver, Copper, 
Lead, and Zinc in the Eastern States 
in 1924,” 6 pp., by J. P. Dunlop. The 
last two papers are the first of the 1924 
reports and the authors and the Survey 
are to be congratulated on their com- 
parative timeliness. 


Zinc Oxide Reduction—“Reduction of 
Zine Oxide by Carbon” is discussed by 
G. A. Zeller and B. M. O’Harra in a 
technical bulletin recently issued by the 
School of Mines and Metallurgy, Rolla, 
Mo., 32 pp., obtainable on request. This 
is an investigation concerning the tem- 
perature at which reduction begins and 
the effect of various factors upon the 
rate at which it progresses. 


Canadian Mining—The Dominion Bu- 
reau of Statistics, Ottawa, has recently 
issued the Annual Report of the Min- 
eral Production of Canada for 1923. 
The report is well done and contains 
considerable information about the va- 
rious mineral industries in addition to 
statistics of production. The names 
and addresses of all operators are given. 
Price 50c.; 231 pp. 


Economic Geology—Economic Geol- 
ogy for June-July contains the follow- 
ing articles: “Manganese Precipitated 
by Micro-organisms,” 10 pp., by George 
A. Thiel; “The Caridad Mine, Sonora, 
Mexico,” 8 pp., by Alfred Wandke; 
“Experiments on the Origin of Phos- 
phate Deposits,” 16 pp., by W. A. P. 
Graham; “Genesis of the Adirondack 
Magnetites,” 29 pp., by H. L. Alling; 
“Antipathy of Bornite and Pyrrhotite,” 
7 pp., by Geoffrey Gilbert; and “Asbes- 
tos Deposits of Cyprus,” 5 pp., by C. L. 
Sagui. Copies are obtainable from the 
Economic Geology Publishing Co., Lan- 
caster, Pa., for 65c. each. 


Rock Asphalt — “Rock Asphalts of 
Alabama and Their Use in Paving” are 
discussed by George Huntington Clark 
in Special Report No. 13 of the Geo- 
logical Survey of Alabama, University, 
Ala., 96 pp., obtainable on request. 


Mineral Statistics — The following 
separates, containing statistics for 
1920-1922, have been issued by the 
Imperial Mineral Resources Bureau: 
“Strontium Minerals,” 7 pp., 44d.; 
“Mica,” 14 pp., 94d.; and “Felspar,” 
11 pp., 64d. The data cover produc- 
tion, imports, and exports of the prin- 
cipal producing countries. Obtainable 
from the British Library of Informa- 
uon, 44 Whitehall St., New York City. 


Gold Dredging—In Engineering for 
June 5 is a 2-pp. article on the “Bucket 
Dredge for Alluvial Gold.” Detailed 
drawings and a description are given 
of the dredge recently made by F. W. 
Payne & Son for the Nus River Gold 
Mines in Colombia. This is a ladder 
dredge with close-connected buckets, 


furnished with concentrating appli- 
ances, but dependent for its small 
amount of locomotion on being hauled 
by head and side lines. The magazine 
is obtainable for 1s. 34d. from Engi- 
neering, 35 and 36 Bedford St., Strand, 
London, W. C. 2. 





Patents 


Vanadium Extraction—No. 1,540,154. 
June 2, 1925. Albert Wittig, Berlin, 
Germany. Vanadium ores are treated 
with a mixture of sulphuric and sul- 
phurous acid, made by adding to the 
sulphuric acid at least five parts by 
weight of sulphur dioxide to a hundred 
parts of the ore to be treated, by which 
the vanadium is put into solution. 


Classifier—No. 1,541,237. June 9, 
1925. R.S. Trott, Denver. A combined 
classifier and thickener. 


Slime Table—No. 1,541,246. June 9, 
1925. S. H. Boylan, Joplin, Mo. A 
pivotally mounted table with several 
fabric-surfaced decks arranged paral- 
lel to one another. Means are provided 
for tipping the table at intervals to dis- 
charge its load. 

Leaching Silicates— No. 1,544,493. 
June 30, 1925. H. P. Soulie-Cottineau, 
Villefranche, France, assignor to Le 
Cuivre Natif, Paris. Metal silicates in 
tailings are leached out with acid, after 
adding a small proportion of fluorspar 
to break up the silicates. 


Electric Furnace—No. 1,542,562. June 
16, 1925. Toussaint Levoz, Heer, Bel- 
gium. An electric furnace for melting 
and treating ores and metals, the prin- 
cipal feature of which is a refractory 
cone in the central portion of the 
hearth. Both ares and electric resist- 
ances are used for heating. 


Copper and Lead Ore Treatment— 
No. 1,542,935. June 23, 1925. W. E. 
Greenawalt, Denver. A_ process of 
treating copper and lead ores contain- 
ing precious metals comprising smelt- 
ing the copper ore to matte, crushing 
and roasting the matte, leaching it with 
a dilute acid solution to extract a por- 
tion of the copper, electrolyzing the 
resulting copper solution to deposit the 
copper and regenerate acid, returning 
the regenerated acid solution to the 
roasted matte and repeating the cycle 
until the copper in the roasted matte 
is sufficiently extracted, then mixing 
the roasted matte leach residue con- 
taining the precious metals and a small 
amount of copper with the lead ore, 
smelting the mixture, whereby most of 
the precious metals are concentrated 
into a lead bullion and the minor por- 
tion into a lead-copper matte, and add- 
ing the lead-copper matte so obtained 
to a new copper ore charge for copper 
matte smelting and repeating the cycle. 


Magnetic Separation—No. 1,543,534. 
June 28, 1925. Georg Ullrich, Magde- 
burg, Germany, assignor to the Firm 
Fried. Krupp Grusonwerk Aktiengesell- 
schaft, Magdeburg-Buckau, Germany. 
A process of wet magnetic separation 
on roller separators. 
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Purifying Metal—No. 1,541,778. June 
16, 1925. R. F. Agricola, Saginaw, 
Mich., assignor of one-third to W. L. 
Agricola and one-third to K. A. Agri- 
cola, Detroit. Apparatus for introduc- 
ing finely divided material into a gase- 
ous current and thence into a bath of 
molten metal which is thereby puri- 
fied. 


Electrolytic Sheet Copper—No. 1,543,- 
861. June 30, 1925. W. W. McCord, 
Wyandotte, Mich., assignor to McCord 
Radiator & Mfg. Co., Detroit. A method 
and apparatus for producing copper 
sheets electrolytically. 


Powdered-Coal Feeder—No. 1,543,936. 
June 30, 1925. <A. S. MeMillan, St. 
Louis, Mo., and G..W. Whipple, Cher- 
ryvale, Kan. Means for feeding pul- 
verized coal from a hopper into a fur- 
nace, by means of suction assisted by 
a stream of air at slightly above 
atmospheric pressure. 

Jig—No. 1,543,987. June 30, 1925. 
E. M. Daugherty, Webb City, Mo. A 
jig with a central sieve compartment, 
and a sieve compartment at each side, 
connection being made by an inclined 
apron. 

Copper Slag Treatment—No. 1,544,- 
048. June 30, 1925. H. H. Stout, Doug- 
las, Ariz. Copper is precipitated from 
molten slag at a definite temperature 
by the addition of metallic iron, the 
theory being that the iron combines 
with the copper-compound constituents 
of the slag, as such, to replace and 
precipitate the copper. 


Tin Reduction—No. 1,544,198. June 
30, 1925. E. B. Thornhill, Hurley, 
N. Mex., assignor to Thornhill-Ander- 
son Co., Muskogee, Okla. Tin oxide 
ore is heated in a reducing atmosphere 
together with carbonaceous material 
and without fluxing agent, to such a 
temperature as to effect reduction and 
melting of the tin without fluxing the 
gangue, and without production of slag. 


Electrodeposition of Gold—No. 1,544,- 
227. June 30, 1925. W. R. Dodge, 
Timmins, Ont. An apparatus for the 
electrodeposition of precious metals, 
comprising a vessel containing anodes 
made up of concentric cylinders affixed 
to the vessel bottom, and gradually de- 
creasing in height toward their com- 
mon center, and concentric cathodes 
suspended from a spider, which may be 
rotated to agitate the solution. 

Roasting Furnace — No. 1,542,150. 
June 16, 1925. A. V. Leggo, Melbourne, 
Victoria. Design of a shaft for mul- 
tiple-hearth roasting furnaces, and 
means for attaching the rabble arms 
to such shaft. 


Rock Drills 
No. 1,548,816. June 30, 1925. L. C. 
Bayles, Easton, Pa., assignor to Inger- 
soll-Rand Co., Jersey City, N. J. A 
valve for rock drills. 


No. 1,543,871. June 30, 1925. Wil- 
liam Prellwitz, Easton, Pa., assignor 


to Ingersoll-Rand Co., Jersey City, N. J. 
A water-tube back-head connection for 
rock drills. 

No. 1,543,883. June 30, 1925. F. M. 
Slater, Easton, Pa., assignor to Inger- 
soll-Rand Co., Jersey City, N. J. An 
automatic air-feed regulator for rock 
drills. 
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The Genter Continuous Vacuum Thickener 


A Description of the New Machines Installed in the Plants of the 
Consolidated Mining & Smelting Co. of Canada 
By C. E. Chaffin 


Eastern Manager, General Engineering Co. 


OR SOME YEARS the Genter pres- 

sure and vacuum thickener has been 
used in the beet-sugar factories of the 
West to thicken first carbonation juices. 
During the same period R. W. Diamond, 
superintendent of concentration for 
the Consolidated Mining & Smelting 
Co. of Canada, and his associates have 
modified and adapted the Genter 
vacuum machine to suit the exigencies 
of thickening various pulps in the 
company’s metallurgical plants. 

Thickening by means of ordinary 
settling tanks has been fairly satisfac- 
tory and has been the most common 
method of reducing the liquid content 
of ore pulps in metallurgical plants 
for a number of years past. Some of 
the advantages gained by the use of 
the new thickener in place of settling 
tanks are: 

Much less floor space or installation 
area required for the entire equip- 
ment. 

Lower first cost, particularly in cold 
climates, where the thickeners should 
be installed in the mill building or a 
heated place. 

Much smaller volume of material in 
the thickeners and consequently in 
process. 

Much shorter period of time required 
for material to pass through the thick- 
ener. 

Greater conservation of heat. 

; Greater elimination of water or 
liquid from the material to be thickened 
and consequently a denser mud and 
resulting in a smaller vacuum filter 
installation. 

Complete assurance of _ perfectly 
clear effluent from the thickener, even 
in cases where there is no decided dif- 
ference between the gravity of the 
liquid and suspended solids. 

The Genter thickener, in its simplest 
form, consists of tapered canvas socks 
placed on suitable wooden or perforated 
metal tubes and the tubes held in pipe 
frames, the whole being submerged in 
the pulp to be thickened. The inside 
of the supporting tubes and frames 
is connected to an automatic valve 
governing the cycle of filtration under 
vacuum and liquid counter-current for 
cake removal. At regular intervals the 
valve cuts off the vacuum-producing 
filtration and admits filtrate under 
pressure to the inside of the canvas 
tubes, which is sufficient to discharge 
the layer of solids collected on the 
canvas. After being dislodged from the 
canvas, the solids drop to the bottom 
of the tank and are withdrawn in the 
usual manner. Thus it is seen that 
the thickener operates in successive 
cycles, made up of comparatively long 
filtration periods and short, quick, 
counter-current cleansing periods. At 
the Consolidated Mining & Smelting 
Co.’s plants, this cycle has been stand- 


ardized at four minutes for the filtra- 
tion period and four seconds for the 
cleansing or blow-back period. 

During the past six years, a good 
deal of experimental work has been 
done at Trail in the development of 
Genter vacuum thickener, and these 
machines have been installed in the 
new Sullivan concentrator at Kimber- 
ley, B C., to thicken the lead flotation 
concentrates and a portion of the zinc 
flotation tailings. Recently, it has been 
decided to install four Genter thicken- 
ers to thicken the pulp in the zinc- 
leaching plant at Trail. The filtrate in 
this case will be the zinc sulphate liquor 
and the solids will be the undissolved 
residue from the calcines. 


POWER REQUIRED SMALL 


In the installations at the Sullivan 
concentrator, the filtrate is discharged 
through a barometric leg and the 
vacuum pump displacement required is 
therefore simply enough to keep the 
air out of the filtrate lines. The only 
other power necessary for this type of 
thickener is that required to turn the 
valve and the rakes in the bottom of 
the tank, which bring the thickened 
material to the central discharge 
opening. On the Genter thickeners, a 
2-hp. motor is used to operate the 
main valve and a 5-hp. motor to oper- 
ate the rakes. As these motors are 
carrying about half their rated loads, 
it is seen that 5 hp. per thickener is 
ample allowance for power. The valve 
used on these thickeners is simply a 
large, tapered, multiported plug valve, 
the plug of which turns at a uniform 
speed of one-quarter revolution per 
minute. The valve automatically con- 
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nects the various groups of canvas 
tubes, first with the vacuum line and 
then with the blow-back or cleansing 
line. 

About 22 in. of vacuum is main. 
tained, and the blow-back or cleansing 
pressure is 15 lb. per square inch. 

The thickened material is drawn off 
from the bottom of the tank through 
a small plug valve, which may be ad- 
justed to regulate the consistency of 
the discharge. It is believed that 4 
diaphragm pump would be a more 
satisfactory means of removing and 
regulating the thickened material, and 
this method is to be tried in the near 
future. 

The new thickener is, in one sense, 
a filter, as the filtrate is drawn 
through canvas. For this reason, the 
liquid removed from the pulp is re- 
markably clear, and, if proper care is 
taken of the canvas tubes, a crystal 
clear filtrate may be obtained, which is 
of prime importance in the beet-sugar 
factories. 

It is found that the filtration rate 
through the canvas tubes diminishes 
somewhat after the first few days of 
continuous operation, and at this mill 
it is the practice to scrub each tube 
(on its supporting frame) once every 
two weeks. This is accomplished and 
the filtration rate of the whole ma- 
chine maintained at a uniform rate by 
scrubbing one-fourteenth of the total 
number of canvas tubes each day. 


LABOR NEGLIGIBLE 


The labor required to operate and 
maintain the thickeners is so small 
that it is practically negligible. At 
the Sullivan concentrator, one man 
and a helper per shift operate and 
maintain the entire thickening and fil- 
tering departments, consisting of four 
Genter thickeners, five 6-ft., 6-disk 
American vacuum filters, conveyors, 
leading chutes, etc. This plant is treat- 
ing 3,000 tons of ore per day and ship- 
ping approximately 450 tons of lead 
concentrates and 400 tons of zine con- 
centrates per day. 

Below are given brief specifications 
of the commercial size Genter thick- 





Fig. 1—Genter thickener handling tailings at Kimberley mill of Consolidated 
Mining & Smelting Co. of Canada 
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eners that have been in successful op- 
eration for almost two years in the 
Sullivan concentrator. 


THICKENER FOR LEAD FLOTATION 
CONCENTRATES 


Two Genter thickeners were installed 
for thickening the lead flotation con- 
centrates, but only one is normally 
used. Each thickener consists of 112 
canvas tubes 4 in. in diameter and 6 ft. 
long, suspended in a concrete tank 
12 ft. in diameter, with the necessary 
main valve filtrate receiver and dis- 
charge. Each canvas tube contains 
about 5.6 sq.ft. of filtering canvas and 
each thickener about 627 sq.ft. of effec- 
tive canvas. Eight additional tubes 
could be installed in each thickener 
tank, which would increase the canvas 
area to about 672 sq.ft. per thickener. 

The feed to this thickener is 450 
tons of lead flotation concentrates per 
twenty-four hours. The feed to the 
thickener contains 43 per cent solids, 
and it is discharged at 56 per cent 
solids. The solids in the feed to this 
thickener are 95 per cent minus 200 
mesh and assay 65.0 per cent lead, 6.0 
per cent zinc, 6.5 per cent iron, and 1.0 
per cent insoluble. 

The filtrate is returned to the lead 
flotation circuit to conserve heat and 
flotation chemicals. The temperature 
of the lead flotation circuit is main- 
tained at 20 deg. C. and the tempera- 
ture loss in the Genter thickener is 
about 4 deg. C. 

The quantity of filtrate discharged 
per twenty-four hours is 236 tons, or 
56,640 U. S. gallons. This is equiv- 
alent to 394 U. S. gallons per minute, 
or 0.0627 U. S. gallon per square foot 
of effective canvas per minute. 


FLOTATION TAILINGS THICKENER 


One Genter thickener was installed 
to thicken a portion of the zinc flota- 
tion tailings (mill tailings). This 
thickener consists of 168 canvas tubes 
4 in. in diameter and 6 ft. long, sus- 
pended in a concrete tank 18 ft. in 
diameter, with the necessary main valve 
filtrate receiver and discharge. Each 
canvas tube contains 5.6 sq.ft. of canvas 
and the whole thickener 940 sq.ft. of 
canvas. Twelve additional tubes could 
be installed in this thickener tank, 
which would increase the canvas area 
te 1.008 sq.ft. 

The feed to this thickener is 500 
tons of zine flotation tailings per 
twenty-four hours. The feed to the 
thickener contains 25 per cent solids 
and it is discharged at 45 per cent 
solids. Below is given the screen size 


of the solids in the feed to this Genter 
thickener: 


Cum. 

Mesh Per Cent Per Cent 
20 0.0 0.0 
28 0.4 0.4 
35 oe 1.6 
48 2.4 4.0 
5 5.6 9.6 
100 11.6 21.2 
150 11.8 33.0 
200 11.8 44.8 
—200 55.2 100.0 


The solids in the feed to this Genter 
thickener assay 49.0 per cent iron, 8.5 
per cent insoluble, and 36.0 per cent 
sulphur. 


This filtrate is returned to the zinc 
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flotation circuit to conserve heat and 
flotation chemicals. The temperature 
of the zine flotation circuit is main- 
tained at 30 deg. C. and the tempera- 
ture loss in the Genter thickener is 
less than 1 deg. C. 

The quantity of filtrate discharge 
from this thickener per twenty-four 
hours is 890 tons, or 213,600 U. S. gal- 
lons. This is equivalent to 1484 U. S. 
gallons per minute, or about 0.16 U. S. 
gallon per square foot of canvas per 
minute. 

Recently a Genter thickener of the 
same size as the tailings thickener has 
been installed to thicken the zinc flota- 







Brownhoist single I-beam 
traveling crane with 4-ton 
Filtrate-storage triplex block and trolle Ly 


kickback tank 


Ny \ 
Sock frame i 
removed . 
“T Air cushion .' 
‘ Q 


s ‘kickback |} S 


Ee ae 
. Nhe 
gi Pe 

. oe 






rating floor 








eooee nee [0 on ee----- 










s 

. 

ze $8 

S: wc $ 
+S y L iS 
q. © £ 
Sy by /# ~ : 
si A fi/trate S = 
: Gre kh “2a//Caror RS yo 
— % & 









1 iets 
rr Li Ss 


oD 
i) 


_ 
SZ 


t 


% > 

© 

Ee G 
a 


¥ 
/ 


re 
ets 


35 Sq.ft area toeach frame, 32frames toa 
thickener: 


23. 


complere 


WIOL IN ATive — 
for rakes 4” Concentrates 
. to mud pump 


Saction A-A 





Fig. 2—Sketch showing construction of 
Genter thickener, metallurgical 
type, in elevation and plan 


tion cleaner tailings, but it has not 
been operating long enough to obtain 
authentic operating data. 


LEACHING PLANT THICKENERS 


From results obtained in an experi- 
mental thickener in the leaching plant 
at Trail, it was decided to install four 
Genter thickeners in this plant, and 
these thickeners are now being built. 
Each of these thickeners will consist 
of 224 canvas tubes 4 in. in diameter 
and 6 ft. long, suspended in a tank 18 
ft. in diameter, with the necessary main 
valve and discharge. Each canvas 
tube will contain 5.6 sq.ft. of canvas 
and each thickener 1,254 sq.ft. of can- 
vas, or 5,016 sq.ft. of effective canvas 
for the four thickeners. 

The maximum feed per twenty-four 
hours to these four thickeners will be 
480 tons of solids, plus 5.088 tons of 
liquor (zine sulphate). The thickener 
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feed will contain 7.31 per cent solids 
and it is expected to discharge it at 
from 40 to 60 per cent solids. 

Below is given the screen size of the 
solids in the feed to this Genter thick- 
ener: 


Cum. 
Mesh ys 


Per Cent Per Cent 
100 0.8 0.8 
150 6.5 73 
200 9.1 16.4 
—200 83.6 100.0 


The solids in the feed to this Genter 
thickener will assay 8.0 per cent lead, 
20.0 per cent zinc, 37.0 per cent iron, 
and 0.8 per cent sulphur (sulphide). 

The filtrate from this thickener will 
be sent to the purification pachucas, 
Kelly filters and finally to the tank 
house, while the thickened discharge 
will be returned to the leaching circuit 
via the acid pachucas, settling tanks, 
neutral pachucas, classifiers, ete. 


DIAPHRAGM Pumps To BE UseEp 
FOR DISCHARGING SOLIDS 


In this case both the filtrate (zine 
sulphate liquor) and the thickened dis- 
charge are subject to further treat- 
ment in the plant. It is readily seen 
that the filtrate must be clear in order 
to reduce the subsequent purification 
and filtration operations to a mini- 
mum. It is also readily seen that the 
thicker the discharge the less liquor 
there will be returned to the circuit 
and the washing operations will be 
reduced to a minimum. It is proposed 
to discharge the solids from these 
thickeners by means of diaphragm 
pumps and to place screw conveyors in- 
side the discharge lines to keep them 
open. 

The maximum quantity of filtrate to 
be discharged from these four Genter 
thickeners per twenty-four hours will 
be 4,800 tons (sp.gr. 1.37) or 840,000 
U. S. gallons. This is equivalent to 
5834 U. S. gallons per minute, or 
about 0.12 U. S. gallon per sq.ft. of 
canvas per minute. 

The General Engineering Co. and A. 
L. Genter, of Salt Lake City, owners 
of the various basic patents covering 
this type of thickener, have developed 
several mechanical and structural im- 
provements in this device, while using 
the main features of the thickener 
tube frames and machine arrangement 
developed by Mr. Diamond and _ his 


associates at the plant of the Consol- 
idated company. 


DETAILS OF THICKENER CONSTRUCTION 


Briefly, the Genter thickener con- 
sists of grouping frames containing 
vertical tubular filter-elements around 
a central automatic valve and filtrate 
receiver, which, in turn, are located in 
the center of a circular tank contain- 
ing the mixture to be thickened. Each 
tubular element is made either of per- 
forated metal or corrugated wood, is 
approximately 4 in. in diameter and 
6 ft. long, and when covered with a 
stocking fabric, it contains about 5.8 
sq.ft. effective area. The top of the 
tubular element is closed and the drain- 
age outlet is at the bottom. Four or 
more tubes are grouped in one frame 
having a common outlet. Compression 
springs keep each tubular element in 
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position against a leak-proof joint in 
the frame. Each frame, with its out- 
Jet for four or more elements, is con- 
nected, by a simple compression means, 
to the stationary central valve housing, 
which forms the top of the central 
filtrate receiver. This housing has an 
octagonal periphery so that every four 
frames that connect radially with the 
housing are parallel. This makes eight 
groups of four parallel frames, each 
radiating from the central housing. 

The annular space between the cen- 
tral receiver and the outside tank forms 
the thickening chamber. Material be- 
ing filtered and thickened is fed into 
this tank by any convenient means. 
(See Fig. 2.) A scraper operating 
near the bottom of this tank removes 
the thickened mud to a central outlet, 
whence it can be conveyed to the con- 
tinuous filters either by a diaphragm 
pump or proper mud pump. These 
constitute the essentials of the metal- 
lurgical type thickener. 


THICKENING CHAMBER CAN BE 
SUBDIVIDED TO ADVANTAGE 


The annular space between the cen- 
tral receiver and outside tank can also 
be subdivided into eight smaller tanks 
or compartments, which then likewise 
become grouped about the central valve 
and receiver. Each compartment tank 
comes around four parallel frames con- 
taining sixteen or more tubular ele- 
ments. Each compartment has its own 
feed line and mud outlet. The mud is 
removed by gravity through a special 
spigot valve attached to the conical 
bottom of each compartment. This 
construction is used advantageously 
on materials that do not pack tightly 
on the bottom of the conical outlets 
and where a minimum of material 
must be kept in process. This consti- 
tutes. the essential features of the 
thickener used in beet-sugar extraction 
plants. 

The air in the central filtrate re- 
ceiver is exhausted by constantly re- 
moving filtrate and vapors from _ it. 
This produces a suetion action on the 
interior of all elements and causes fil- 
tration. The filtrate is drawn through 
the frame and valve housing conduits 
to the receiver and is removed con- 
stantly from the latter by means of 
a barometric seal or convenient pump. 
A portion is returned to the central 
timing valve under pressure for cake 
removal purposes. Filtration in va- 
rious element groups is successively 
interrupted and alternated with short 
sudden counter-current shocks of fil- 
trate, which remove the mud collected 
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on the outer surfaces of the elements 
during filtration. This cycle action is 
caused by rotating a plug valve in 
sudden step-by-step movements within 
the housing. This plug valve has a 
port that matches at each pause in its 
rotation with any one port in the hous- 
ing leading to a group of elements and 
cuts off the vacuum impulse and per- 
mits returned filtrate suddenly to ham- 
mer back into the respective elements 
and discharge the cake, which then 
falls to the bottom of the thickening 
tank. This step-by-step valve move- 
ment and cake discharge interruption 
on successive elements divide the ac- 
tion in each group into a relatively 
long suction-filtration impulse and a 
short sudden cut-off and cake discharge 
shock. As this cut-off and counter- 
current shock suddenly shifts around 
from one group to the next, it leaves 
preceding groups filtering, so that the 
greater number of elements are kept 
constantly filtering, while sediment is 
being constantly removed in rotation 
from the balance. This reversing 
shock is of about two seconds dura- 
tion only. The filtration impulse can 
be anything from thirty seconds to 
several minutes, as the nature of the 
material being treated requires. The 
motor-operated mechanism actuating 
the sudden shifting of the valve plug 
is located at the side of the thickener 
and out of the way. It is simple, fool- 
proof, and permits any desired cycle 
variation. 


LEAKS CAN BE PROMPTLY DETECTED 


A special automatic filtrate indicator 
shows the condition of filtrate within 
each frame at each cake discharge 
period. This permits instantaneous 
detection of any leaky socks. 

Frames containing leaky socks can 
be cut out of the system immediately 
by means of closing a 2-in. frame- 
control-valve connecting with the cen- 
tral automatic master valve. As there 
are no screwed joints between the 
frame and central housing and the 
elements and frame, any frame is 
lifted immediately from the tank and 
the faulty element can then be im- 
mediately replaced by releasing the 
spring holding it in position in the 
frame and inserting a spare tubular 
element in its place. This is all ac- 
complished without interfering with 
the operation of the thickener in the 
least. If spare tubular elements are 
kept on hand, the entire thickener ele- 
ments can be easily redressed without 
stopping operations at all. 

In view of the fact that little or 
no air enters the filtrate system, due 
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to using a liquid column under pres- 
sure for cake removal purposes, there 
is no necessity for a special vacuum 
pump for the thickener. The filtrate 
pump or barometic leg will produce 
enough vacuum for ordinary filtration 
purposes on cold liquids, and this ac- 
tion is aided on hot liquids by the use 
of a condenser between the thickener 
and the vacuum pump in thickening 
hot mixtures. The vacuum pump in- 
stalled for the continuous vacuum 
filters will take care of the very minor 
extra vacuum displacement required in 
removing non-condensible gases or en- 
trained air from thickening in the 
Genter vacuum thickener. 


OPERATION SIMPLE, CAPACITY HIGH 


The novel construction and filtrate 
principles involved in the improved 
vacuum thickener make it very simple 
in operation and result in very high 
capacities per unit area installed. 

The thickener is made in various 
sizes. The size most commonly used 
is located in a tank 12 ft. in diameter 
and contains thirty-two tube frames of 
four tubes each. The resulting thick- 
ening area is approximately 750 sq.ft. 
This unit will handle anywhere from 
200 to 1,500 gal. of liquid per minute, 
depending on the nature of the ma- 
terial being thickened. On some metal- 
lurgical products one 12-ft. diameter 
Genter thickener is now handling the 
equivalent tonnage going through one 
decantation tank 60 ft. in diameter 
and doing the work much more 
efficiently. 

The cloths last from two to eight 
months, according to the nature of 
the material being handled. On ma- 
terials where frequent scrubbing of 
cloths or replacements may be neces- 
sary, its construction offers every ad- 
vantage possible. 

The new thickener has enlarged the 
field of application of continuous 
vacuum filters very materially, because 
it operates successfully on some prod- 
ucts that cannot be economically thick- 
ened by other methods. The mud from 
the thickener is thick, creamy, free 
from lumps, and in perfect condition 
for further dewatering in filter of the 
type mentioned. 

There is undoubtedly a wide appli- 
cation for this thickener in removing 
excess liquids from pulps in the various 
metallurgical, chemical and industrial 
plants. Although its use in metal- 
lurgical plants is comparatively recent, 
its adoption in the beet-sugar extrac- 
tion plants in Western United States 
has been rapid. The first commercial 
installation was made by the Holly 
Sugar Corporation in 1920. 





Lead-zine concentrator and separating plant of the Consolidated Mining & Smelting Co. of Canada 


at its Sullivan mine, Kimberley, B. C. 
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ge The above table gives the closing quotations on the London Metal Exchange. All ness, mostly for July and August ship- 
d- prices in pounds sterling per ton of 2,240 lb. ment. Most consumers seem. weil 
c a provided for their July requirements. 
os On shipment from the Middle West, 
ee Silver, Gold, and Sterling Exchange as high as 8.25c. has been paid at the 
a : principal Eastern points of consump- 
" Sterling Silver | eid Sterling Silver Gold tion, owing to the fact that the Smelt- 
hk 7 OS ee July | Exchange Mee London ing company has not been a particularly 
“Ch k: ” N York Lond London “Ch ks” e London ° ° ° e 
li- recks es ere ecns York free seller at its official price of 8c. 
1g 21 4.853 693 32 S4slld|l 6 4.858 682 313 84s11d Demand at premium prices has fallen 
- 3] 4.355 693 32 84slld|| 7 4.858 694 312 845103d Off a little in the last two days, how- 
‘al 4 oo eeee 2 ee 8 kt ad 8{ 4.853 | 693 324 84s104d ever, and there seems no cause for 
i]. a ee eae 
t s New York quotations are as reported by Handy & Harman and are in cents per market. The buying during the last 
it, troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce week has bee a‘ veneral 1 es 
c- of sterling silver, 925 fine. Sterling quotations represent the demand market in the CK has been very general amon¢ 
es forenoon. Cables command one-half cent premium. the different classes of consumers, with 
al — the possible exception of storage bat- 
ly tery makers. 


Copper and Lead Sales Larger at Advancing Prices 


Corroding grades are somewhat 
searcer than usual; they have sold at 


ee 
co 


Sar aes, 


cone 


New York, July 8, 1925—A holiday 
week in midsummer has been no deter- 
rent to good business in the non-ferrous 
metal market. Demand has been excel- 
lent for copper, lead, and tin, and 
prices for all of these metals have 
advanced. Zinc, also, seems to be on 
the upward trend and to have definitely 
broken away from the 7c. level, though 
domestic sales have been small. Silver 
Is practically unchanged. 


Copper Now Firm at 14c. 


The copper market has been active 
for several days. The metal offered at 
18ic., delivered, last Thursday was 


quickly absorbed and on Friday 134c. 
was the ruling price in Connecticut, 
with 14c. done in the Middle West. 
This level was generally maintained 
on Monday also, but on Tuesday copper 
became rather scarce at 13%c. for most 
any delivery and 14c. was generally 
quoted at the close of the day. Business 
was booked in the Middle West as high 
as 144c. Today all producers are firm 
at 14c., Connecticut delivery, and sev- 
eral sales have been made at that level. 
The totai volume of sales for the week 
has not been quite so great as that of 
two weeks ago, but has been of sub- 
stantial proportions. Most consumers 


premiums of $2@$3 per ton above 
common lead. 


Zine at 7.15¢., Thanks to 


Foreign Demand 

Galvanizers have bought zine on a 
decidedly moderate scale, and the same 
can be said for brass manufacturers. 
At the present prices for galvanized 
sheets, there has been great objection 
to paying more than 7c. for zine. Also, 
with ore at $49 to $50, smelters have 
not been at all anxious to sell zine at 
7c., so it has been largely a stand-off 
so far as domestic business is con- 
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cerned. The London market has ad- 
vanced, however, and bids for export 
have brought the market up to 7.15c., 
which has been done today on several 
orders, both for domestic and export. 
High-grade continues to sell in satis- 
factory volume at 84@8%c., delivered, 
and Brass Special commands 10 points 
premium over Prime Western. Most 
of the sales have been for July or 
early August shipment. 

Correction—Spot zine in London, 
July 1, was 343 instead of 347% as pub- 
lished in the July 4 issue. 


Tin Active the Last Few Days 


Since the holiday, tin buying has been 
en a good scale, both by consumers and 
dealers. July and August deliveries 
are generally desired. Spot metal is 
decidedly scarce, as it has been in 
recent weeks, and has commanded 
premiums of about 3c. over metal at 
dock, which latter is represented in our 
quotations. September tin is about 4c. 
less. The 99 per cent grade of tin con- 
tinues to be in considerably freer supply 
than Straits. 


Silver Market Quiet 


The New York silver market was 
very quiet just prior to the Fourth of 
July holiday, although prices stiffened 
somewhat on the scarcity of supplies. 
On July 6 a further decline followed in 
‘ sympathy with London and the local 
quotation dipped below 69c. for the first 
time since June 20. Good buying by 
the Indian bazaars caused an upward 
reaction and prices rallied considerably. 
The market closed steady, with sellers 
inclined to hold back. 

Mexican Dollars; July 2nd and 3rd, 
53%c.; July 4th, holiday; July 6th, 53c.; 
July 7th, 534c.; July 8th, 53c. 


Frances and Lire Weak 


The weakness in French and Italian 
exchange continues. Closing cable 
quotations on Tuesday, July 7, were as 
follows: francs, 4.665c.; lire, 3.69c.; and 
marks, 23.805c. Canadian dollars, 72 
per cent premium. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 


Aluminum—99 per cent grade, 28c. 
per lb.; 98 per cent, 27c. London, £118 
per long ton for 98 per cent. 

Antimony— 

Chinese brands, spot, 19c. per Ilb.; 
July, 17@18c.; August, 16.25@16.50c. 

Cookson’s “C” grade, spot, 21c. 

Needle 


and oxide nominally  un- 
changed from quotations in July 4 
issue. 
Bismuth—$2.65@$2.70 per lb., in ton 
lots. London, 10s. 
Cadmium—60c. per lb. 
Iridium — $400 per oz. Nominal. 


London, £80. 


Nickel—Ingot, 34c.; shot, 35c.; elec- 
trolytic, 38c.; London, £170@£175 per 
long ton. 

Palladium—$75@$83 per oz. 
$65. London, £16. 

Platinum—$120 per oz. refined offi- 
cially quoted. Sales also at $117@$118. 


Crude, 
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Crude, $115. 
refined. 

Quicksilver—$84 per 75-lb. flask. 
San Francisco wires $82.75. Break in 
Italian exchange has probably pre- 
vented a further advance in price. Lon- 
don, £143. 

The prices of Cobalt, Germanium 
Oxide, Lithium, Magnesium, Molyb- 
denum, Monel Metal, Osmiridium, 
Osmium, Radium, Rhodium, Ruthen- 
ium. Selenium, Tantalum, Tellurium, 
Thallium, Tungsten and Zirconium are 
unchanged from the July 4 issue. 


Metallic Ores 


Tungsten Ore—Per unit, N. Y.: 

High-grade wolframite, $12 per unit. 
Ordinary quality, $11.50@$11.75. 
Scarce. 

High-grade Western scheelite, $11.75 
@$12. 

Chrome, Galena and Pyrite Radio 
Crystals, Iron Ore, Manganese, Molyb- 
denum, Tantalum, and Vanadium Ores 
are unchanged from quotations in the 
July 4 issue. 


London, £25 per oz. for 


Zinc Ore Unchanged— 
Lead Lower 
Joplin, Mo., July 3, 1925 


Zine Blende Per Ton 
MEIER) ie Sos5-0: Siro 6 loss eatis ate auver ava e $54.60 
Premium, basis 60 per cent 
MRUNAS oS avai, se ania wivaieta aun $52.00 @ $53.00 
Prime Western, 60 per cent 
MNO oc bic a 6 cctv sinaicnes $50.00 
Fines and slimes, 60 per cent 
zine 


$48.00 @$46.00 
Average settling price, all. $48.70 


Lead Ore 
BIMBO Ste a yaiarsravein neg tants where iats $114.12 
gasis 80 per cent lead..... $100.00 
Average settling price, all.. $110.32 
Shipments for the week: Blende, 


15,142; lead, 2,062 tons. 
the week, $935,730. 

Production was lowered to approxi- 
mately 10,600 tons by mills closing, 
some Wednesday, others Thursday, and 
all the remainder closing Friday night 
over the Fourth of July. A few of the 
mills will remain idle all month, some 
will resume work after one week’s 
vacation, and some will restart Monday, 
so there will be another week of short 
production. 

Sellers disposed of about the tonnage 
output of the week, accepting last 
week’s price level, after some delibera- 
tion of holding for $1 advance in prices. 


Value, all ores 





Platteville, Wis., July 4, 1925 
Zine Blende Per Ton 
Blende, basis 60 per cent zinc...... $51.50 
Lead Ore 
Lead, basis 80 per cent lead....... $110.00 


Shipments for the week: Blende, 948 
tons; lead, 66 tons. Shipments for the 
year: Blende, 23,603; lead, 1,008 tons. 
Shipments for the week to separating 
plants: 1,545 tons blende. 


Non-Metallic Minerals 


Amblygonite, Andalusite, Asbestos, 
Barytes, Bauxite, Beryl, Borax, Celes- 
tite, Chalk, China Clay, Corundum, Dia- 
tomaceous Earth, Emery, Feldspar, 
Fluorspar, Fuller’s Earth, Garnet, Gil- 
sonite, Graphite, Greensand, Gypsum, 
Ilmenite, Iron Oxide, Lepidolite, Lime- 
stone, Magnesite, Manjak, Mica, Mona- 
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zite, Ocher, Ozecerite, Phosphate, Pot- 
ash, Pumice, Pyrites, Quartz Rock Crys. 
tals, Rutile, Silica, Spodumene, Sulphur, 
Tale, Tripoli, and Zircon are unchanged 
from prices in the July 4 issue. 


Mineral Products 


Arsenious Oxide (White arsenic)— 
4,@4ic. per lb. Occasional sales. 


Copper Sulphate, Sodium Nitrate, 
Sodium Sulphate, and Zinc Oxide are 
unchanged from prices in the July 4 
issue. 

Ferro-Alloys 


Ferrocerium, Ferrochrome, Ferro- 
manganese, Ferromolybdenum, Ferro- 
silicon, Ferrotitanium, Ferrotungsten, 
Ferro-uranium and Ferrovanadium are 
unchanged from the prices in _ the 
July 4 issue. 


Metal Products 
Rolled Copper—Sheets, 21%c.; wire, 
154c. per lb. 
Nickel Silver, Yellow Metal, Lead 
and Zine Sheets are unchanged from 
the issue of July 4. 


Refractories 


Bauxite Brick, Chrome Brick, Fire 
brick, Manesite Brick, Silica Brick, 
and Zirkite are unchanged from prices 
in the July 4 issue. 


Heavier Steel Buying Expected 
Pittsburgh, July 7, 1925 

There has been no closing of steel- 
producing mills, as sometimes occurs in 
this midyear period. Several sheet 
plants have closed for a week or two, 
but no other finishing mills. Steel mill 
operations will not be much lighter this 
month than last, when there was an 
average of about 70 per cent, making a 
vastly stronger finish for the half year 
than occurred in 1924. 

The trend of steel buying is not dis- 
tinctly downward at the present time. 
Some mills report slightly heavier book- 
ings in June than in May. The fa- 
miliar tradition that July is naturally a 
dull month in steel buying is not well 
supported by precedent, for as often as 
not there has been an increase in July. 
As stocks in buyers’ hands are particu- 
larly low and prospects for consump- 
tion are really quite good, heavier buy- 
ing is to be expected, not on account 
of confidence but on account of neces- 
sities. Confidence, however, has been 
returning. 

Steel prices on the whole are showing 
more steadiness than for _ several 
months, during which time there were 
few actual declines but a sagging ten- 
dency in the majority of lines. Sheet 
mills have definitely firmed up in quot- 
ing galvanized sheets, having a 4.20c. 
figure, but this is not tested yet, as 
there are old quotations out. Hoops and 
bands are remarkably firm at 2.40c. 
base, and bars are steady at 2c. 

Pig Iron—There are no menacing 
stocks in bessemer or basic and the out- 
look is that the next change will be an 
improvement. Meanwhile the market 15 
quiet and steady at $19 for bessemer; 
$18 for basic and $18.50 for foundry, 
f.o.b. Valley furnaces. 

Connellsville, Coke — Spot furnace, 
$2.75 @$2.85; spot foundry, $3.75 @$4.25. 
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Company Reports 





Central Eureka Mining Co. 
Gold; California 


During the year ended with April,.1925, the Central 
Eureka Mining Co. of California produced 48,883 tons of 
ore, from which was recovered $531,821 in bullion and 
concentrates. Disbursements were as follows: Miscellane- 
ous, $95,854; mining cost, $314,304; milling cost, $19,168; 
sundries, $83,735. The cash in treasury totaled $14,876 
and bonds to the value of $105,190, a total of $120,067. 
Mine supplies on hand April 1, 1925, total $13,192, bring- 
ing the total of liquid assets to $133,259. 





Superior & Boston Copper Co. 


Copper; Arizona 


During the quarter from Jan. 1 to March 31, the Superior 
and Boston Copper Co. did 1,309 ft. of underground devel- 
opment work, compared with 850 ft. during the preceding 
quarter, and shipped 2,553 dry tons of ore to the smelters. 
This ore averaged 3.76 per cent copper, 8.18 oz. silver and 
contained 192,135 lb. copper and 20,884 oz. silver. After 
deducting freight and treatment charges, the net smelter 
returns amounted to $20,850.41, or $8.17 per ton. 

The major portion of the development work finished dur- 
ing the quarter was done on the Dewey vein with satisfac- 
tory results. A raise driven from the 800 to the 600 level has 
greatly improved ventilation and developed ore for a height 
of 130 ft. 

The unwatering of the McGaw shaft below the 1,200 level, 
the retimbering of the 1,400 level and much other prepara- 
tory work having been completed, actual sinking was started 
in March and the shaft was sunk, by the end of the quarter, 
47 ft., to a depth of 58 ft. below the 1,400 level. At a depth 
of 40 ft. below the 1,400 level the formation changed from 
diabase to schist. This block of schist is again underlain 
with diabase and it is planned to sink through this lower 
diabase and again enter schist before crosscutting for the 
faulted portion of North, or Old Dominion vein. 

The exact position of the lower schist is not definitely 
known, but it will probably be below the 1,700 level. As the 
history of the district has proved that the best orebodies 
of the Old Dominion vein are found in siliceous sedimen- 
tary rocks and not between diabase walls, it seems impor- 
tant that the shaft be carried into the lower schist before 
exploratory crosscuts are driven. 


Alaska Treadwell, Alaska Mexican, and 
Alaska United Gold Mining Cos. 


A joint report covering the operations of these companies 
for the year 1924 says of the Treadwell Yukon Co.’s Mayo 
venture: The mining properties situated in the Mayo dis- 
trict, Y. T., are now being operated at a profit; and all the 
issued stock of this company is owned 30 per cent by the 
Alaska Treadwell, 10 per cent by the Alaska Mexican, 10 
per cent by the Alaska United and 50 per cent by the 
Bunker Hill and Sullivan companies; $290,000 has so far 
been paid for the properties now being operated and $104,000 
additional payments in 1925 and 1926 will completely pay 
for all the properties held under option. 

As far as the development work has proceeded and at the 
present rate of milling, it is estimated the property has 
about five years’ life; but it is fully expected that the drain 
tunnel level will yet encounter the same good shoots of ore 
that have been found on the upper levels, and that a general 
extension of the underground workings northerly and south- 
erly will expose more ore and thus prolong the life of the 
property. If and when the mine justifies it, the milling 
capacity can easily be increased to 200 tons per day. 

With silver at 60c. per oz. and lead at 6c. per lb. and after 
paying all freight, treatment, and marketing charges, it is 
estimated an operating profit of $8 per ton can be made 
from a mill-feed assaying 35 oz. silver and 4 per cent lead. 

The policy of looking for new mining properties is being 
continued and several prospects are being investigated. 


The following tabulation summarizes the operations of 
the Treadwell Yukon Co., Ltd., for the year 1924: 


Receipts 
Returns from ore production 
Commercial! profits 


$425,424. 36 
548 


leatiwen amines as eae ome .76 
Income from lease, McGrath-Nixon Fork mill.... . 8,229.00 
RCOVORE GIT CROUGMAO: «i555 wc ow 5 ss cro cn'o ceux cweie 7,555.73 
Salvage—McGrath supplies and equipment... ... 5,106.73 
$446,864.58 
Expenditure 
Ore production expense.............-.0ececeeee $183,632.35 
CRONE CRIN eo 5 cod Sacaaid nse acd Peek eaces 1,515.73 
RNIN cares has De keradscouvabaeanlmabeusbess 1,768.44 
ces Res Seite aida Rwaswalade beac eesian 1,095.77 
CROMMOUD ROMNOOUINE ooo ia o 6 ois. a cclckcedeckcnocce 10,906. 84 
McGrath-Nixon Fork venture................00 9,932.45 
RN Ne a ira s vis co cao a Reed A wives 299,376.53 
Plant and equipment—Mayo................... 177,995.27 
Roads and trails—Mayo.................ecce 937.38 
SOUMIN EY CURIONI 6. ois Hi eo dc 4 Has ease oes 185.1 
L 707,345.92 
Excess of all expenditure over all receipts for the 
WOME OR eo aidons pd San Miatatesda alata cca eeeee $260,481.34 
Balance Sheet Dec. 31, 1924 
Assets 
Property and plant—Mayo...................-. $968,419.65 
ey and plant—McGrath.................. 68,758.14 
Gioia 3 5 SS axe UNG RAD KE dank see e Ran Koa 10,817.25 
SING aoa to sack Ou dwg oc Caw ea aE aca 283,543. 80 
SE SINS iis i. xiecs aw dedsadalncccdck 936.62 
CHAN OUI os ra eee ais wha a ance RdonweaS ae onan 2,658.71 
$1.344, 134.17 
Liabilities 
RM oii ons t/a hasan wan Kee $45,961.58 
Personal accounts—-Mayo...................00. 14,070.05 
Bank of Montreal, Dawson (overdraft)........... 25,430.40 
— 85,462.03 
Leaving a surplus of assets over liabilities of................. $1,258,672.14 


The following tabulations summarize operations for the 
year 1924, and the activities on Douglas Island. Some 
income is realized from the salvaging and cleaning-up 
operations, as well as from the operation of the power plants 
and the other joint utilities: 


Alaska Treadwell Gold Mining Co. 


Receipts 
OR ee ELE Ee. tO Te $91,538.93 
Income from hydro-electric power plants......... 14,529.91 
Salvage—equipment sold....................... 14,264.85 
MOTs ewe os ie wne ehcabenecine bu yie eed. 19,000.71 
——————-__ $139,334.40 
Expenditure 
Liquidating dividend No. |................ $200,000.00 
er rer nes, te Pee 7,701.02 
WINES cada ro weed ue Gae bk Lice eden 18,831.57 


226,532.59 
Leaving an excess of all expenditure over all receipts for the year of $87,198.19 
Balance Sheet Dec. 31, 1924 
Assets (exclusive of property and plant) 


Gs catslg Ritch 2 Ad wR AS Ha Pa aR eae ia $164,653.35 
errr ee ee 1,090,535. 27 
Treadwell Yukon Co., Ltd., stock............... 449,992.60 
Alaska United Gold Mining Co................. 255,515.91 
Alaska Juneau Gold Mining Co... Vote tas 135,547. 33 
Nc saceades bs ada zcnedsas were eee devas we ; 108,752.54 
aon —————— $2, 20 4, 996. 60 
Rica d 4 hoa REESE eae eee eee $29,894.72 
Leaving an excess of assets over liabilities..................... $2, 175, 101 . 88 
Alaska Mexican Gold Mining Co. 
MG idad oN ciiinc cede aeccetse Re Cee var waaka saab euee aK $16,129.99 
PN i 5.5 ire dr 37s OTRAS Sa ee EE Ee 4,198.06 
Leaving an excess of all receipts over all expenditure fcr the year of $11,931 93 


Assets (exclusive of property and plant) 


CE sae g eek eae tone cease ia tadeds $43,470. 88 
1 ERR RIE PES eae eh apie aman vei ph Prams eee 26,730.00 
Treadwell Yukon Co., Ltd., stock............. 149,997. 20 
Pi da dees Oued dd cata emenna PAD eeu nad 4,194.94 
——— .__ $224,393.02 
Liabilities 
Liabilities ........... baa alare Riak'c'a wna ware a a Kalan wile he eis bee None 
Leaving an excess of assets over liabilities................... $224,393 02 
Alaksa United Gold Mining Co. 
WE iiss a Sao ke oa ours Rew Oe Ohad a ere Oe een $30,264. 48 
NON ais. i diag oh ac Ree ee ek een ee tan caee eu 23,530. 38 
Leaving an excess of all receipts over all expenditure for the year of $6,734.10 
Assets (exclusive of property and plant) 
CMO tees. cLivetcea nc ea teanaew hea ewe $1,412.78 
Treadwell Yukon Co., Ltd., stock............... 149,997.20 
Nake cadiae civ devine cena cereeenen wend 4,361.03 
ee §«=— $155,778. I 


Liabilities 
Alaska Treadwell Gold Mining Co........ 


$755,515.51 
$99,744.50 


Leaving an excess of liabilities over assets. . 
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Mining Stocks—Week Ended July 4, 1925 


Stock Exch. High Low 
COPPER 

Anaconda.......... New York 39% ™~. 
Areadian Consol..... Boston Ii 
Ariz. Com’l.. . Boston 10} tot 
Calaveras .. N. Y. Curb oa : 
Calumet & Arizona.. New York: 49} 473 
Calumet & Hecla.... Boston 13} 13 
Canario Copper... N. Y. Curb 5} 5} 
Cerro de Pasco...... New York 52} 51 
Chile Copper. ...... New York 34 33} 
Chino.. New York 21% = 204 
Con. Coppe rmines... N. Y. Curb : ; 
Copper Range.. .... Boston 20} 195 
Crystal Copper....... Boston Curb *58 = *50 
East Butte.......... Boston 4 34 
First Nationail....... Boston Curb *19 = *18 
USS eee Boston *90 *60 
Granby Consol...... New York 14} 14} 
Greene-Cananea... .. New York 13 12% 
Hancock. ‘ . Boston ee 
HoweSound.new,r. t.c. N. Y. Curb Seater 
Inspiration Consi. ... New York 26 254 
Iron Cap..... Boston Curb 1} ly 
Isle Royale. Boston 112 Ii 
Jerome Verde Dev... N.Y. Curb I} I 
Kennecott... ..... . New York 512 50 
Lake Copper.. = Boston 1} 1} 
Magma Copper. New York 41 39} 
Mason Valley.. .. N. Y. Curb 13 13 
Mass Consolidated .. Boston *50 8 8*50 
Miami Copper.... .. New York 8} 8} 
Mohawk. .. Boston 30 273 
Mother Lode Coa. .. New York 74 6} 
Nevada Consol.. . New York 123 12} 
New Cornelia..... .. Boston 194 195 
North Butte.... .... Boston I *95 
Ohio Copper.... .... N. Y. Curb ¥83 0 *75 
Old Dominion... .... Boston 20 18 
Phelps Dodge... .... Open Mar. 7105 {100 
SW spn asic sig ob Boston 23 213 
Ray Consolidated... New York 13} 12; 
Ray Hercules. es a Ss 
St. Mary’s Min. Ld.. Boston 342 34 
Shannon. Boston ee ae 
Shattuck Arizona. New York 65 623 
Superior & Roston.. Boston 1h | 
Tenn. C. & C. New York 118 10% 
United Verde Ex.. N. Y. Curb 233 233 
Utah Copper.. ... New York 90; 88} 
Utah Metal & T.... Boston #45 -*45 
Victorian. . Boston 


Walker Mining... . Salt Lake 


Last 


eee Oe 


2.35 2.30 2.39 


NICKEL-COPPER 
Internat. Nickel..... New York 303 293 30 
Internat. Nickel pfd.. New York 993 994 993 
LEAD 
Carnegie Lead & Zine Pittsburgh 7} 7} 7} 
Gladstone M. M. Co. Spokane #241 23} #23) 
National Lead...... New York 151 146 148 
National Lead pfd... New York 117) «117 117 
St. Joseph ol. ... New York 37 353 36; 
ZINC 
Am. Z.L. &S8...... New York 74 7 74 
Am. Z. L. & S. pfd.. New York 291 28) 28} 
ButteC. &Z....... New York 53 5} 5 
Butte & Superior.... New York 123 10; 102 
Callahan Zn-Ld..... New York 2} 2} 2} 
New Jersey Zn...... N. Y. Curb 1857 185 185 
United Zinc......... N. Y. Curb ; *35 
Yellow Pine........ Los Angeles *67 = *64— *64 
GOLD 
Alaska Juneau...... New York I; 13 t 
Argonaut.. ... Toronto *24, *24) *24} 
Barry- Hollinger... . . Toronto *45) #45 = *45 
Carson Till... ......... Boston *50 *50 *50 
Consol. W. Dome L. Toronto ¥*13 €12? "= 
Cresson Consol. G... N. Y. Curb 34 3} 
Crown Reserve . Toronto *29 *28} +28 
Dome Mines.. New York 15 14 14 
Golden Cycle....... Colo. Springs .. 1.40 
Hollinger Consol. ... Toronto 4.75 14.65 14.70 
Homestake Mining.. New York 44 44 44 
Kirkland Lake...... Toronto *39) 381 %*381 
Lake Shore......... Toronto 500 S.47° 65.79 
MelIntyre-Poreupine. New York 17} 17} 17} 
OWEBY.. 6625500 ice Toronto *21 *21 *21 
Night Hawk Pen.... Toronto *23 23 %23 
POFMODG .5...5504000- Colo. Springs ioe *40 
Rand Mines........ New York 37 37 37 
Teck-Hughes....... Toronto 1.38 1.38 1.38 
Tom Reed.......... Los Angeles *40 8 8=*25 *40 
Tough-Oakes....... Toronto *31 =*30 = *30} 
United Fastern...... N. Y. Curb : . #48 
Vipond Cons.. . Toronto 1.05 1.03 1.03 
Wright-Hargreaves.. Toronto 4.45 4.35 4.35 
GOLD AND SILVER 
Bingk Wak. 5.6.4.4 N. Y. Curb ea se *81 
Con. Cortez........ N. Y. Curb *7 *7 *7 
Con. Virginia....... San Francisco $34 34 it 
Continental Mines... N. Y. Curb 1} I} 
Dolores Esperanza... N. Y. Curb - sd “st 
Premier Gold. ...... N. Y. Curb 2is 2k 0 B22} 
Tonopah Belmont... N. Y. Curb *60 *60 *60 
Tonopah Divide..... N. Y. Curb ; : ¥*23 
Tonopah Extension.. N. Y. Curb oe } Iz 
Tonopah Mining.... N. Y. Curb 3% 3} 31 
Unity Gold......... N. Y. Curb *85 *80 *85 
West End Consol.... N. Y. Curb #55 *55 %55 
Yukon Gold........ N. Y. Curb 635 435 35 
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Last Div. Stock Exch. Higb Low Last Last Diy. 
; SILVER 
Jy.18, Au.24, @ 0.75 sane biscreevaioad Boston Curb... si - oe. fe 0.50 
. see > Seaver Consol...... Toronto *291 *28} *28{ May, 1920 0.03 
Ja.19, Ja 31 SA 0.50 Castle Trethewey.... ; bade — . a a wee eee 
tee ne a rere Toronto 1. a. .50 AV, 4 0.12 
Jn.15, Jn.22 Q 0.50 DMN host 55 Toronto 181 1.75 1.75  Mh.i, Mh.15SA0 Fs 
Ja.30, Mh.4 [0.50 Ke 1 Lake.......... N. Y. Curb i li gh Ap.I, Ap 15, ,Q 0.12! 
-. we ne a a Rose. Toronto *48) =*47) %*47} Apr., 1 0. 10) 
Ap.23 My.1,Q 1.00 | Lorrain Trout Lake.. Toronto 1 #95 *95 Jy. 2, Jy.15 0 03° 
Jn.3, Jn.29, Q 0.623 | Niekiniey-Dar.-Sav.. Toronto *29 #27 #27 Det, 1920 0.03 
Sept., 1920 0.37) Mining Corp. Can... Toronto 2.71 2.68 2.68 Sept., 1919 0.125 
ne tee -- Nipissing....... .. N. Y. Curb 42 4} 4° Jn.30, Jy.20, 0 0.15 
Ap.9,My.4 1.00 | Ontario Silver....... New York 6; 6: 64 Jan., 1919 0.50 
pale wep aaieioie pitacaces 1) CpRaRaCa Ree (ae * « . ’ 
Dec. 1919 0. 50 lemiskaming Toronto seme , pec 18 Jan., 1920 0.40 
eb., ‘ e VINO LE 
; = ae Abumada..... .. New York 1; = 10 NE In. 15, Jy.2,Q 0.07) 
May, 1919 1.25 Bingham Mines..... Boston 29; 28; 28; Jn.20, Jn.30 Q 0.50 
Nov., 1920 0.50 Cardiff M. & M..... Salt Lake 1.32) 1.30 1.323 De.16,No.18 0.10 
atin ae Chief Consol.. .. Salt Lake 3.85 350 3.50 Ap.10, My. 1 0.10 
April, 1924 0.05 Columbus Rexall.... Sait Lake *9 «9 49 -Aug., 1 923 0.05 
Jn.18, Jv.6, Q 0.50 Erupeion... Boston Curb 34 3 375 Jn.15, Jy.2, Q 0.07: 
May, 1923 0.15 Federal M. & S..... New York re ; 16; Fe.26. Mh.15Q1.75 
Sept., 1923 0.50 Federal M. & S. pfd. New York 56 54 54. My.25, Jn.15,Q 1.75 
ig oa ait - Heel Mining. . N.Y. Curb 13} 134 133 Jn.15, Jy.1 Q 0.75 
Jn.5, Jy.1, Q 0.75 Iron Blossom Con... Salt I ake : ; #39 = Oc.25, 1924 0.015 
In.t, Jn.15, Q 0 50 Jron King Mining... Salt I ake ooo wae. SO” sibetngemcs 
Jn. 15, Jy. 0.75 Keystone Mining... Salt I ake *86 84 €84 Au.12. Au.26 0.07 
enn Sees Mammoth Mining.. Salt Lake 2.40 2.30 2.40 My.15. My.25 0.10 
Nov., 1917. 1.00 Marsh Mines....... N. Y. Curb ‘ *4 June, 1921 0.02) 
My. My.15 Q 0.25 PORK CGY. 6. 3 o0c02 Salt Lake 5-45 5.65 5.65 20:15,39 96.15 
My. 2, Jn.2. 1.00 Park Utah.. . Salt Lake 5.80 555 5.55 April, 1924 0.15 
’ Jn. 12, In. 30 0.37} Prince Consol... .. . Salt Lake "Se. Ae vic ore ale ‘ 
Sept., 1920 0.25 Silver King Coal.,.. Salt Lake 7.95 7.75 7.75 Jn.20. Jy.1, Q 0.25 
My. 8, My. 25Q 0.25 Silversmith. . . Spokane *18 *164 #17) Jy.1, Jy.10 0.01 
Oct., 1918 0.25 Tamarack-Custer.. . . Spokane #59 = *57° «#59 Sept, 1924 0.25 
No.14, De.2. 0.05 Tintic Standard..... Salt Lake 10.75 10.00 10.75 Jn.24, Jn.29 Q 0.40 
Dec., 1918 1.00 Otah-Apes......4:.<5 Boston 62; 6 64 Jy.3, Jy.15, Q 0.35 
Jn.20, Jy.2Q 1.00 Western Utah Copper N. Y. Curb 3 i Se “Sevetesauas = 
Mar., 1920 1.00 IRON 
Dec., 1920 = 0.25 Bethlehem Steel..... New York 39; 384 385 July, 1924 1.25 
; : _° vhar. Iron.......... Detroit eee nae Sa -MaspGaseeace “nkeee 
a. > oe Char. Iron pfd...... Detroit sels 5 Ce ee ea 
Tan 1920 0.25 Colorado Fuel & Iron New York 42 394 40; May, 1921 0.75 
an., : ae’ ry ale Iron Ore New Sa 29 27: 25; Ap.Il, Ap.30 1.00 
RES Ase a ee, S8e = nland Steel........ New York 40 382 393 My.15, Jn.l 0.62} 
bag Ja. 15.0 0°49 | Mesabi Tron... 27... N.Y. Curb <> Me? gla wyad, MS 
Ni 30, Mh. 31,Q1 00 Replogle Steel....... New York 133 13} OO Soh newer ne 7s 
D By 1917. 0.30 Republic I. & S..... New York 462 44; 45: May, 1921 1.50 
ec., : Republic I. & 8S. pfd. New York : 873 Jn.17, Jy.1, Q 1.75 
SORES PRT SR” . S Sloss-Sheffield S. & I. New York souk 845 Jn.10, Jn.20 Q 1.50 
PERERA LTRS: \ See Sloss-Shef. S.&I1. pfd. New York 91} 84} 90: Jn.20, Jy.1, Q ¢.75 
U.S. Steel.......... New York 116 $133 #915 = Jn.I, Jn.29, OX 1.95 
} U.S. Steel pfd....... New York 125 123 125 My.5, My.29,Q 1.75 
March, 1919 0.50 Virginia I. C. & C... New York 31 30 31 Jan., 1924 1.50 
Ap.16, My.1, Q 1.50 Virginia 1.C.&C.pfd.. New York 73 43) FS In, Fy¥.2, 2.50 
VANADIUM 
Vanadium Corp..... New York 31428 28; Jan., 1921 1.00 
Rn a .10 0.0: ASBESTOS 
Jy. 30, Q fa Asbestos Corp...... Montreal 83 72 80; My.!, My.15Q 1.00 
My.22, Jn. 15 Q 1.75 Asbestos Corp., pfd. Montreal 117 108 1102 Ap. 1, Ap. 15,Q 1.50 
Jn. 9, Jn. 22 0.50 SULPHUR 
Freeport Texas...... New York 181 163 17 Nov., 1919 1.00 
"POERS AAU <;0/5:5, 534-050. New York 113) 110i «1102 Jn.1, Jn. 15, Q 1.75 
May, 1920 1.00 Samercnameel 
Nov., 1920 1.50 De Beers Consol.... New York 210 Ja.6, Fe.2 0.95 
De.10, De.24 0.50 PLATINUM | 
ar Soo a So. Am. Gold & P... N. Y. Curb Zi 2 bee omences 
Jn.20, Jy. 10 Ex. 2.00 MINING, SMELTING, REFINING AND GENERAL 
ae RE. Amer. =. ee — oa a Bs 3 My.19, Jn.1, Q 0.75 
Amer. Metal pfc . New York I 1 M 20, Jn.l, 1.75 
De.10,De.15Q 0.04 Amer. Sm. & Ref.... New York 105 1027 103! Jy 10, Au.l, ‘z 1.50 
Amer.Sm.&Ref.pfd.. New York ‘I 110 110; Au.7,Se.l. Q 1.75 
Consol. M. & S..... Montreal 85 80; 82: Jn.30, Jy.15 0.75 
se eeeeeeeces ceeee Federated Metals. N Y. Curb 287 287 ee one ; 
ey Newmount Mining... N. Y. Curb 46; 45} 46} eet: 
SE SR RIE BEd Reis emia s Southwest Metals... N.Y. Curb ay *80 
Rome RD sree e. gare U.S. Sm. R. & M... New York 374 35% 0 37k) Jy.6, Sy.15Q 0.75 
Mh.31, Ap.10Q 0.10 U.S. Sm. R.&M.pfd.. New York 45} 45; 45: Jy.6,Jy.15 Q 0.87! 
Jan. 1917 0 05 * Cents per share. + Bid or asked. Q, Quarterly. SA, Semi-annually. M. 
Mh. 31, Ap.20,Q 0.50 Monthly. K, Irregular. I, Initial. X, Includes extra. The first date given is 
Dec.11, 1924 0.03 that of the closing of the books; the second that of the payment of the dividend, 
Jn. 29, Jy.15, 0.08 Boston quotations courtesy Boston Stock Exchange; Toronto quotations 
Jn.20, Jn.25 M 0.50 those of the Standard Stock Exchange of Toronto, by courtesy of Arthur FE 
Sea F Moysey & Co.; Spokane, Pohlman Investment Co.; Salt Lake, Stoek and Min 
Mh.2, Mh.16, 0 05. ing Exchange and George H. Watson & Co.; Colorado Springs, Colorado 
My. 1, In. . 0.25 Springs Stock Exchange, 
Toop ee entry eae LONDON QUOTATIONS, WEEK ENDED JUNE 20 
Oct., 1920 0.01 High Low Last Date Per Cent 
Fe.17, Fe.25 1.79 Aramayo Mines (25 frs.)... 77/6 76/10} 77/6 May 1925 5(c) 
NO a Ete as ae British Platinum.......... 8/9 8/— 8/6 Feb. 1925 2) 
Dec., 1919 0.02 Bwana M’Kubwa......... 5/9 5/3 5/3 
a ieee cE Ot oR coe SPMD BEES 6. bike ke caGae ts 2/9 2/— 2/7} 
July, 1924 0.05 PREM RSs vaaieene eee s 5/9 5/4} 5/6 Nov. 1924 23* 
PEP rer Fe Esperanza................ ==/I) —/9 —/10} 
Jn.15, Jy.1 5.00 Frontino & Bolivia........ 11/9 11/6 11/6 July 1925 33 
Mexican Corporation...... 12/9 11/9 12/9 
Mexico Mines of Fl Oro. 50/— 42/6 42/6 June 1925 10* 
Nechi (pref. 10s.).... 1/6 / 1/4} 1921-22 25 
pan aa aT a Oroville Dredging. . . 7/— 6/9 7/— Dec. 1923 } 
Fae NTT ne a ear Ouro Preto. ae 5i— 4/9 5/-- May 1925 23 
hea tyts i hare ee ee St. — del ae ben 583 on a 7. -— a iS 
Julv. 1993... 0.05 San Francisco Mines....... 11} 3/6 23/ une 192 
sya 31, 0:92 | Santa Gertrudis........... 1/08 10/3 10/6 July. 19205 
Mh.15. Apt 0.05. | Selukwe (2s. 6d.).......... 15/— 13/6 13/9 April 1917 63 
Oct. 1923 0.10 S. American Copper....... 7/9 7/4} 7/6 Nov. 1917 75 
Mh. 4 Ap.1, Q 0.05 TRDGANVIEN: «05... 6 5 -5000-s0 31/73 28 /9 30/— 
Mh.31, Ap. 71. 0.073 IMI 552d coer acs 4/7} 4/3 4/3 Feb. 1925 4 
acter: 0" * | Union Miniére du Haut- 
Mar., 1923. 0.05 Katanga (Brussels) 100 Fr 5.145 5.070 5.145 July 1924 80(b) 
June, 1918 0.02 * Free of British income tax. (b) Belgian francs. (c) Swiss francs. 


